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OUTSTANDING ADVANTAGES 


OF 


RAYMOND CONCRETE PILES 





Raymond's successful experi for mor 
than a half century has tho Y Proved 
these six outstanding advant of 


Raymond Concrete Piles. Thesgibeneit 
plus Raymond's expert personiigl and 


specialized equipment, result iffsound 
dependable substructures that meet 
every requirement. You are invited to 


consult our engineers for the facts. 


THE SCOPE OF RAYMOND’S ACTIVITIES 


; 


Includes every recognized type of pile fou 
concrete, composite, precast, steel, pipe oF 
Also caissons, u! 
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Revolutionizes Black Top Salvage Jobs 


HOW IT WORKS...WHAT IT DOES 


1 Black top is scarified by motor grader pulling 3 Pulverized black top is windrowed—road bed 
. 


Grid Roller. cleaned by motor grader—compacted by Grid 
Roller. 

2 Scarified black top is pulverized to a maxi- 4 Windrow is spread and oil applied, material 

* mum of small “fines” by Grid Roller. * mixed and relaid and then compacted by Grid 


Roller. Now ready for seal coat. 


HOW IT SAVES TIME AND MATERIAL 


1 In ONE day ONE man with motor grader 
* and Grid Roller can — and prepare 
ONE MILE of black top road for oiling. 
2 Grid Roller produces greater abundance of 
" FINE MATERIAL. 
3 Oil usage reduced up to % of a gallon per 
* cubic yard—on one county road job a savings 
of $343 per mile in oil was effected. 
4 Grid Roller salvages all types of black cop 
" material. NO NEED TO HAUL AWAY 
OLD MATERIAL. 


Sold exclusively by your “CATERPILLAR” DEALER. 
CONSULT HIM FOR FACTS, FIGURES, LITERATURE. 


HYSTER® COMPANY 


2999 N. E. CLACKAMAS, PORTLAND 8, OREGON 
1899 NORTH ADAMS ST., PEORIA 1, ILLINOIS 





Salvaged Black Top compacted in place and ready for seal coat 
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ip 4¢-mile distance 


turbines projected for the International Powerhouse have rated capacity of 2,200,000 hp, 


total capacity of 1,881,000 kw. 


Si Launence Seaway Promises 


Cheap Power Plus Large Navigation and 
Defense Benefits 


FRANK P. FIFER, M. ASCE 


Engineer Consultant, North Atlantic Division, Corps of Engineers, 
U.S. Army, New York, NLY. 


ATTENTION continues to be focused on the projected St. Lawrence Sea- 
way because of navigation, power, and national defense values. 


Navi- 


gation benefits include provision for an estimated water traffic of up to 84 


nillion tons. The potential 
horsepower on the United 


wer development would yield over a million 
tates side alone, which, it is estimated, could 


be delivered to points in New York State at about half the present cost of 
luel-electric energy. Such power can be transmitted as far as New York 
City without difficulty. The cost to complete a 27-ft Seaway is estimated 
at about 800 million dollars for the whole length from Duluth to Montreal 
and 600 million for the International Rapids Section, in which the chief 


works are located, including the power development. 


This section forms 


the main subject of Mr. Fifer’s article, based on the paper he presented be- 
lore the Waterways Division of the ASCE Washington, D.C., Fall Meeting. 


FOR GENERATIONS the Great 
Lakes-St. Lawrence “Seaway” has 
been under construction, since Cham- 
plain in 160Sexplored the system as far 
‘ss Lake Huron. With the common 
purpose of opening up a vast land- 
cked interior, the people of the 
United States and Canada have been 
itnuously engaged in building mod- 


lakes and their outlet to the sea 
‘rough the mighty St. Lawrence. 
‘tep by step the relatively few bar- 


ners along this great natural high- 


“ay lor commerce have been over- 
me, until deep-draft navigation 
m Duluth to the Atlantic Ocean is 


now in sight. 


‘ere is deep-draft navigation 


) ft) from the Atlantic to Mon- 


“al, one of the world’s great seaports 


ugh located about 1,000 miles 
nthe ocean. There is also deep- 
navigation (generally 25 ft) 
Duluth to Ogdensburg, N.Y., a 
stance of about 1,250 miles. To 
the seaway there only re- 


mains the work of canalizing the 120- 
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mile stretch between Ogdensburg and 
Montreal for a 27-ft depth and deep- 
ening the channels between the lakes 
from their present depth (21-25 ft) 
to the 27-ft depth specified in the 1941 
International Agreement. A _ 14-ft 
canal on the Canadian side at present 
provides navigation between Ogdens- 
burg and Montreal. In the Thou- 
sand Isiands Section, above Ogdens- 
burg, the 27-ft project depth is prac- 
tically completed for a width of 450 ft. 
This article is chiefly concerned 
with the International Rapids Sec- 
tion, consisting of 48 miles from 
Ogdensburg downstream to St. Regis, 
N. Y., with a drop of 92 ft (Fig. 1). 


1941 Report and International Agreement 


Beginning in 1897 with the report of 
the U.S. Deep Waterways Commis- 
sion, many reports on the St. Law- 
rence Seaway project in one form or 
another have been presented. The 
project as at present constituted dates 
from January 3, 1941, when a Board 
of Engineers appointed by the United 
States and Canadian Governments 
presented a plan known as the “238 
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NAVIGATION BOTTLENECK in Great Lakes-St. Lawrence Waterway is International Rapids Section, where drop of 92 ft occurs 
between Ogdensburg and St. Regis, N.Y. Average mean monthly flow of St. Lawrence River is 237,000 cis. The 36 
at best gate under 81-ft head, and generators have 


242 Controlled Single-Stage Project” 
to a Committee made up of the 
Canadian Temporary Great Lakes-St. 
Lawrence Basin Committee and the 
U.S. St. Lawrence Advisory Com- 
mittee. Following the submission of 
this report, the diplomatic branches 
of the two countries signed the In- 
ternational Agreement of March 19, 
1941, providing for the construction 
of dams and power works in the In- 
ternational Rapids Section and for 
completion of a waterway of 27-ft 
depth from Duluth to the sea. In 
accordance with this agreement and 
based on the “238-242 Controlled 
Single-Stage Project,’’ the Corps of 
Engineers, St. Lawrence River Dis- 
trict, issued its 1942 Report, consist- 
ing of 39 volumes containing plans and 
specifications for the navigation- 
power development in the Interna- 
tional Rapids Section. 

The International Agreement of 
1941 provided for the development of 
the International Rapids Section by 
construction of a control dam at 
Iroquois Point, a dam in the Long 
Sault Rapids at the head of Barnhart 
Island, a powerhouse at the foot of 
Barnhart Island, straddling the In- 
ternational Boundary, a side canal 
with one lock to carry navigation 
around the control dam, a side canal 
with two locks and a guard gate to 
carry navigation around the Long 
Sault Dam and Barnhart Island 
powerhouse, all these canals and 
locks to be on the United States side. 
On the Canadian side the Agreement 
includes a lock near the powerhouse 
abutment for continuance of 14-ft 
navigation and the necessary dikes, 
channel enlargements and relocations. 

Construction of Long Sault Dam 
and its coordination with other fea- 
tures of the project are the most dif- 
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heult and interesting problems of the 
entire Seaway Che chief features 
which must be coordinated with the 


dam are the new Cornwall Canal 


lock, the international Powerhouse, 
ind the \lassena ALCOA Power 
Canal intake works. (See Fig. 2 


Betore the power! pool is raised the 
Long Sault Guard Gate and all con 


tiguous dikes must also be com 
pleted 

Long Sault Dam as designed is a 
concrete gravity structure with a 


maximum height of about 145 ft It 
connects the New York shore with 
the head of Barnhart Island, and to 
gether with the International Power 
house, which connects the other end 
of the island with the Canadian shore, 
dams the whole flow of the river to 
form the power and navigation pool. 
Che dam consists of an overflow spill 
wav flanked on each side by concrete 
bulkheads or non-overflow 
Forty spillway openings, with verti 
cal-hit roller-type crest gates, 40 ft 
wide by 25 it high, will bypass water 
not used in the powerhouse 
Cwenty-two of the 40 gates will be 
operated by two traveling gantry 
cranes. For winter operation, 1S of 
the gates will be split horizontally at 
various elevations into two sections 
for the skimming ice. 
These split gates will be operated by 


sections 


purp Se ol 


individual motors and will be heated 
ilong sides and sills. In addition, an 
ur bubbler system will prevent the 
ormation of an ice sheet adjacent to 
Che spillway apron and 
bucket are an integral part of the 
structure Depth of tailwater ren 
ders a stilling basin unnecessary 


the gates 


Proposed Construction Steps 


For construction of the Long Sault 
Dam, it is proposed first to divert the 
entire flow of the river through the 
North Channel while construction 1s 
carried on in the closed South Channel 
ind then to divert the flow through 
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the South Channel, closing off the 


North Channel. This procedure will 
require two diversion cuts through 
Long Sault Island Construction 
stages and closure operations will de- 
pend on the progress of work on the 
Barnhart Island powerhouse, which 
because of its magnitude governs the 
construction program of the whole 
project 

Construction of Long Sault Dam is 
planned for three stages: (1) Build- 
ing of the south portion with piers and 
sills, leaving thirteen 40-ft openings 
between piers, except for the sills; 
2) building the north portion to full 
height except for five additional open 
ings, making a total of 1S clear ope.- 
ings 40 ft in width with concrete sills 
over which the entire flow of the river 
will pass; and (3) closing these 18 
openings and raising the pool. To 
divert the main body of the river 
from the north channel across the 
main cut in Long Sault Island, in the 
second stage, it will be necessary to 
construct a cofferdam of the rock-fill 
timber-crib type in water flowing at 
high velocity. There will be a clear 
opening between cribs of about 20 ft. 
After all the cribs are in place the 
openings will be closed with concrete 
stop logs 

The Barnhart Island powerhouse 
is often referred to as the Inter- 
national Powerhouse. As designed, 
the combined powerhouse is about 
ISO ft wide and 3,600 ft long, half on 
each side of the international bound- 
ary line. This will be the largest 
powerhouse in the world, with a total 
proposed capacity of 2,200,000 hp. 
Each of the two sections will contain 
1S main units, one house unit and one 
ice sluice at midstream and two ice 
sluices at the abutment. The main 
units are of the vertical-shaft Francis 
type rated at 61,100 hp at best gate 
under an effective head of S1 ft to the 
238 pool level Scroll cases are of 
concrete, unlined, and draft tubes of 
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MAJOR WORKS for St. Lawrence Seaw 
and Power Project in International Ra m 
Section are Long Sault Dam (center) co 
International Powerhouse (righ! foreground) 
at opposite ends of Barnhart Island Ales 
shown on view of project as it will appea; 
when completed are locks on Long Sault 
Canal on left (United States side): Grass 
River Lock (left foreground) Robinson Bay 
Lock (directly left of Long Sault Dam) and 
Guard Gate (above). Cornwall Canal telo 
cation and lock on Canadian side appear jus, 
to right of International Powerhouse 


simple elbow type provided with st p 
logs. Powerhouse units will have a 
capacity of 9,000 hp each at full gate 
opening. 

Each powerhouse will have 18 gen 
rators rated at 55,000 kva, giving 
total installed capacity of 940,500 kw 
The generator room of each power 
house will be equipped with two 300 
ton traveling cranes. The trans 
formers will be located on the dow 
stream side of the powerhouse. Power 
from six of the units will be stepped 
up to 115,000 v and that from the 
remaining 12 units to 230,000 v. It 
is planned to transmit some of this 
high-voltage current to the New 
York metropolitan area. 

During the war (1942) a part of the 
transmission line was built from Mas 
sena to Taylorville, N.Y., a distance 
of 78 miles. This line was originally 
designed for steel towers but, bh 
cause of lack of steel and delivery de 
lays, was changed to wood-pole cot 
struction. This experiment in build 
ing a 230,000-v transmission line ot 
wood poles has proved structural) 
satisfactory. It was in use during the 
war to transmit power to the Gover 
ment aluminum plant at Massena 

A severe sleet storm which 
curred in the first winter of its opera 
tion (1942-1943) put all the other 
transmission lines in the area out 
order, including three  steel-tower 
lines, leaving only the wood-pole lin 
in operation, and thereby saving te 
two aluminum plants at Massena 
from a major shutdown. The line 
has not been tested under full volt 
transmitted ¢t 


4 


age as the power 
Massena was at 115,000 v. survey 
for the extension of this line to Ne" 


- . - | 4 } ‘ 
York City have been completed 4 

. ‘“_ . } : . 
plans and specifications are reac) 
its construction. 


Control Dam, Locks and Other Features & 
Project 


. we P 
Che control dam at [roqu 


called the Iroquois Dam (Fig 
plannedasa gravity concrete str 
with a maximum height of 115 
ce merete sills and piers f wunded 
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FIG, 2 
ect is also indicated. 
North Channel and Long Sault Rapids. 


States side. 


rock, constructed within cofferdams 
Openings between piers are to be con- 
trolled with 40 vertical-lift gates 50 

wide. The deck will carry the 
tracks tor two gantry cranes and a 

merete highway with provision for a 
uture railroad track. The Rockway 
Pont Lock and Canal are necessary 
to carry deep-draft navigation around 
the control dam. 

Channel enlargement from Galop 
island to Morrisburg, a distance of 
ibout 14 miles, which includes the 
Ogden Island section, is necessary to 
satisly the requirements for winter 
operation of the International Power- 
house and to provide suitable naviga- 
tion depths. Channel enlargements 
ire designed to provide mean veloci- 
es of 2.25 ft per sec to insure forma- 
tion of winter ice cover, thus pre- 
enting the formation of frazil ice. 

[he Massena Canal now carries 
\ flow of 25,000 cfs to the ALCOA 
powerhouse near Massena, N.Y., 
where, with a 43-ft head, 80,000 hp 
r developed. To maintain this flow 
luri: the project construction 
vero’, an open concrete structure 
> plinned for construction alongside 
‘he present entrance to the canal, 
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KEY SECTION of St. Lawrence has complicated pattern of islands and channels in existing river. 
International Boundary runs through exact middle of International Powerhouse at foot of Barnhart Island, then through 
Long Sault Dam at head of Barnhart Island and locks in Long Sault Canal are entirely on United 


with eight sills 25 ft long and 10-ft 
piers supporting a crane deck so that 
stoplogs can be added as the pool 
rises. When this structure is com 
pleted, the present canal entrance 
will be blocked by a double coffer- 
dam enclosure and 2 permanent 
earth dam built therein. 

The Long Sault Ship Canal, on 
the American mainland, will pass 
traffic around the Long Sault Dam 
and International Powerhouse. Prin- 
cipal structures in the canal will be 
the guard gate and two locks, Robin- 
son Bay and Grass River. The 
purpose of the guard gate is to pre- 
vent the flow of water from the upper 
pool in the event of an accident to any 
of the structures, gates, or dikes in 
the vicinity of Robinson Bay Lock. 
(See Fig. 2.) The guard gate design 
consists of two concrete walls 110 ft 
apart on which two sector-type gates 
are mounted. This type of gate was 
chosen because it can be closed 
against flowing water and its opera- 
tion does not need to be interlocked 
with that of the upper miter gate of 
the Robinson Bay Lock. The sector 
gate can remain open for the passage 
of traffic without delay while with the 
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Ultimate pool for Seaway Pro- 


miter type, either the guard gates or 
the upper lock gates would have to be 
closed at all times. 

Robinson Bay Lock, the upper ot 
the two locks required for the Long 
Sault Canal, is the same size as the 
Welland Canal Locks, the lift ranging 
from 3S to 42 ft, and the gates are of 
the miter type. The Grass River 
Lock, at the lower entrance to the 
Long Sault Canal, is similar in design 
to the Robinson Bay Lock. Both 
locks will have bobtailed swing 
bridges across the upper gate section 
for highway and rail traflic. Most of 
the machinery and other features of 
the three locks and the guard gate 
have been standardized so that all 
parts will be interchangeable. 


Seven Years Allowed for Completion 

One year will be needed for pre 
liminary work and four years for the 
principal structures. It is planned 
to complete the project within five 
vears to the extent of raising the 
pool, providing 27-ft navigation, and 
completing three units in each power 
house. Remaining work, including 
installation of 15 additional units in 
each powerhouse and dredging opera 
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FIG. 3. WATER-LEVEL PROFILE of St. Lawrence Seaway and Power Project, without scale, gives elevations in various sections of great water. 
way between Duluth and Montreal, total distance of 1,370 miles. Project depth for navigation for entire distance is 27 ft. 


tions, will require about two yeers, 
making « total of seven years for the 
whole project. This is a well-planned 
progress schedule. A faster schedule 
would be too expensive and a longer 
construction period would also in- 
crease the cost because of the loss of 
revenue and increased interest, in 
surance, rentals, and overhead. This 
schedule contemplates some winter 
concreting on the principal structures 
when the weather is not too severe. 


Excavation in Millions of Cubic Yards 


Quantities for a few of the major 
items in the International Rapids 
Section only are as follows 
Dry excavation 

Earth 73,000,000 cu yd 

Rock 3,500,000 cu yd 

76,500,000 cu yd 


Wet excavation (dredging): 


Earth 23,000,000 cu yd 
Rock 500,000 cu yd 
23,500,000 cu yd 

Total 100,000,000 cu yd 


Concrete vardages are as follows: 


International Powerhouse 2,000,000 


Long Sault Dam 600,000 
Each navigation lock 300,000 to 500,000 
lroquois Control Dam 240,000 


Miscellaneous 200 000 


Potal $500,000 


All features of the work have been 
divided into four priority groups: 
(1) Items which are necessary before 
construction of the project itself can 
be started, such as Seaway Village to 
house federal personnel, access high- 
ways and railroads, bridges for access 
routes, access to powerhouses which 
must cross the 14-ft canal, and a new 
substation with transformers and dis- 
tribution lines to all sites. (2) Fea- 
tures of the project which must be 
started as soon as possible after au- 
thorization, either because early com- 
pletion is necessary or because of a 
long construction period, such as 
channel dredging, channel and canal 


20 





excavation, dams, locks and power- 
house. (3) Permanent work which 
can be deferred until other items are 
in progress, but which must be com- 
pleted before the pool is raised such 
as certain dikes, railroad and high- 
way relocation and _ rehabilitation. 
(4) Deferred items which can be ac- 
complished after the pool is raised 
such as dredging of shoals below the 
powerhouse and the installation of 
additional units in the powerhouse. 


Cost Estimated at $800,000,000 


The estimeted cost, as submitted 
by the Chief of Engineers, U. S. 
Army, to Senater Wiley for the Sub- 
committee of the Senate Foreign 
Relations Committee, based on July 
1948 cost levels, to complete the 
combined seaway and power project 
from Duluth to Montreal is $802,- 
566,000. The estimated cost of the 
International Rapids Section, in- 
cluded in the previous sum, is $588,- 
613,000. 

The estimated cost of ‘Power 
Priority Project,’’ as developed by 
the Power Authority of the State of 
New York and the Hydro Comniis- 
sion of Ontario, based on July 1948 
price levels, is $463,374,000. One- 
half of this total cost for a power- 
only development would be assumed 
by the Power Authority of the State 
of New York. This does not include 
a switchyard which must be built 
near the powerhouse at an estimated 
cost of $7,300,000. 

Based on an average yearly energy 
production of 6.3 billion kwhr, the 
cost of power at the site, with state 
financing, will be 2.31 mills per 
kwhr, which, added to transmission 
charges of 1.33 mills per kwhr, gives 
an estimated cost of power delivered 
to load centers in New York State of 
3.1 to 3.6 mills per kwhr, about half 
the present cost of fuel-electric power. 
In the combined navigation and 
power project, the cost of the hydro 
power would be less, as part of the 
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common works in this case are charge- 
able to navigation. 

As for navigation benefits, a 1948 
study by the U. S. Department of 
Commerce contains the following 
passage: 

“It will be noted that the total es- 
timated traffic through the Seaway, 
including both general cargo and bulk 
commodities, ranges from 57,000,000 
to 84,000,000 tons. This traffic es- 
timate greatly exceeds the estimates 
made in studies issued prior to the 
war. The major reason of course is 
the anticipated traffic in iron ore and 
petroleum which received no serious 
consideration in studies of the Sea- 
way prior to the one issued by this 
Division last year.”’ 

Recent developments on the St. 
Lawrence Seaway Project may be 
briefly summarized, as follows. On 
July 16, 1948, the Power Authority 
of New York State and the Hydro 
Commission of Ontario submitted 
simultaneous applications to the In- 
ternational Joint Commission for a 
permit to construct the power pri- 
ority project. At the same time the 
Power Authority of New York State 
applied to the Federal Power Com- 
mission for a license to develop the 
project. Hearings were held before 
the Federal Power Commission in 
Washington on October 4-7, 1948, but 
no further action has been taken on 
the pending applications. 

President Truman, in his budget 
message to Congress, submitted im 
January 1949, included an appro 
priation item of $20,000,000 for the 
initiation of the Seaway and Power 
Project but to date no Congressional 
action has been taken. 

An Administration bill, S.J.Res 
99, which would authorize the full 
project Duluth to Montreal, and ap- 
prove the 1941 Agreement, was intro- 
duced in Congress on June 1, 194". 
It includes provision for tolls on ship- 
ping. Congressional hearings thereon 
are indicated for early in 1950. 
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Columbia Basin Plan Declared Economically Feasible and 
Acceptable to States Concerned 


eFINAL PLAN of the Corps of 


seers for the comprehensive de- 


ment of the Columbia River is 


» a form which is acceptable to 


he states involved and which is 


mically feasible according to 


nally used standards, members 
Waterways Division were told 


ef | 


session held in connection 





st. William O. Hiltabidle, -Jr., Member, 
utive Committee, Waterways Division; 
nspector, Bureau of Yards and Docks, 


S Navy, Washington, D.C. 


\SCE’s Washington, D.C., Fall 


ting. These statements were 
e by Col. Wilham Whipple, Jr., 
\SCE, District Engineer, Walla 


lans tor 


" 


iWo 


Wash., District, Corps of 
eers, in. his paper entitled 
Comprehensive River 


evelopment,’ abstracted below. 


other main papers were de- 


red at this session, which was 
sded over by Commodore Wil- 


). Hiltabidle, Jr., M. ASCE, a 


ber of the Waterways Division 


1! 
i 


tive Committee, and Chief In- 


tor, Bureau of Yards and Docks, 
». Navy, Washington, D.C. 


Nor} 
1D 


tA 


sidence of the Navy’s Long 
Calit., Shipyard has reached 
nearly 2 ft a year, or a total 
more than 9 ft, endanger- 
installations at high 
Commander Lewis C. Coxe, 
U.S. Navy, Public Works 


ilu ble 


er ol the Shipyard, stated in his 


lo prevent invasion by the 


remedial construction estimated 


_ 


} 
rT 


(31,900,000 the first year will 
started, Commander Coxe 
e nature of this construc- 
methods proposed to stop 
e and consequent inunda- 
lus area, are detailed in an 
sed on his paper and printed 
in this issue. 
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The St. Lawrence Seaway Project 
holds promise of large benefits from 
the points of view of navigation, 
power and defense, according to 
copious information contained in the 
third paper presented at this session, 
that by Frank P. Fifer, M. ASCE, 
Engineer Consultant, North Atlantic 
Division, Corps of Engineers, U.S. 
Army. His paper, printed else- 
where in this issue in shortened 
form, includes a bird’s-eye view of 
the mammoth structures designed by 
the Corps of Engineers for the Inter- 
national Rapids Section of the St. 
Lawrence River. 


William Whipple, Jr. 

Speaking of plans for comprehen- 
sive river basin development, Colonel 
Whipple said that the term ‘“‘com- 
prehensive’ has been commonly mis- 
interpreted. He was using the term, 
he said, to mean planning which has 
as its main objective the develop- 
ment of water resources, although it 
also considers all necessary eco- 
nomic and social relationships. 

“Collateral effects and benefits in 
fields such as agricultural develop- 
ment, recreation, general industry 
and trade, railroads and highway 
traffic, labor standards and general 
standards of living are considered,” 
he declared, ‘“‘where applicable or 
necessary...but are not direct objec- 
tives of comprehensive water re- 
source planning in this sense.” 

“The main concept or structure of 
a basin plan for optimum results 
cannot be predetermined from gen- 
eral principles,’’ Colonel Whipple 
said, “but is empirically derived from 
engineering relationships and physi- 
cal conditions. Generally speaking, 
federal law and policy prescribe that 
flood control and navigation de- 
velopments may be undertaken only 
when the economic benefits, to 
whomsoever they may accrue, ex- 
ceed the economic costs. 

“Flood control benefits can be 
quite definitely evaluated, although 
indirect benefits and preservation of 
kealth and human life introduce 
qualitative factors. Navigation 
benefits are in some ways more dif 
ficult to evaluate with precision but 
qualitative methods are possible. In 
the case of irrigation, the U.S. 
Bureau of Reclamation has been re- 
viewing procedures to determine 
benefits. Repayment requirements 
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may control the feasibility of irriga- 
tion projects, according to the for- 
mulas of reclamation law. 

“In the case of hydroelectric 
power, laws and precedents vary. 
For the Columbia Basin, it is as- 
sumed conservatively that repay- 
ment is required of all operation and 
maintenance, interest and amortiza- 
tion of power investment, including 
transmission. To determine the 
benefit cost ratio, the economic value 
of power was determined by a joint 
study by the Federal Power Com- 
mission, the Bonneville Power Ad- 
ministration and the Army Engi- 
neers.” 

Special difficulties arise, Colonel 
Whipple said, when objectives are 
broadened and additional features 
are brought into the system, such as 
benefits from recreation, fish and 
wildlife, elimination of stream pollu 
tion, preservation of forest cover, 
soil conservation, health, and general 
economic and social welfare. 

Colonel Whipple stressed the criti 
cal importance of flood control and 
power development. The latter 
alone, he said, would be economically 
feasible but more expensive than 
when provided by a multiple-purpose 
development. However, flood con 
tro) and navigation are not feasible 
except in multiple-purpose develop- 
ments. Ordinarily flood control and 
power require separate storage. In 
the Columbia Basin, runoff predic- 
tion is the key to joint utilization of 
storage reservoirs. The speaker 
then discussed the basic principles of 
operating main reservoirs, which, he 
said, can be operated for optimum 
firm power production most of the 
year. 

In concluding, Colonel Whinple 
said that the magnitude of the 
potentialities of the Columbia River 
resulted in unusually complex, in- 
tensive and prolonged planning ef- 
fort. Many delays were caused by 
the necessity of obtaining coopera- 
tion from various interested agencies 
or developing alternates to projects 
objected to by certain localities. 
But the final plan is now acceptable 
to all states and provides a program 
for well into the future. This plan, 
he believes, demonstrates economic 
feasibility according to nationally 
used standards, and its adoption will 
add to national as well as regional 
welfare. 
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Mexico Pushes Her Highway Construction 
Program 


STARTED a bare quarter century ago, the national 
highway system of Mexico has grown rapidly since 
the advent of the automobile and truck so that today 
the system consists of four thousand miles of asphalt 
surfaced highways connecting coast with coast and 
The federal-aid state system, 
including half again as much asphalt mileage, tra- 
verses every state, and 600 miles of graveled rural 
roads now connect formerly isolated yet productive 
President Aleman’s Secretary 
of Communication and Public Works, Sefior Augustin 


border with border. 


areas with markets. 


Highway Program Makes Important 
Economic Contribution 


ROMULO O'FARRILL, SR. 


President, Asociacion Mexicana de Caminos, Mexico 


RCE tor the 
Mexico 1s 


RESO 
highways 1n 
gasoline This tax was 
imposed im 1925 and allocated to the 
National Highway Commission, 
created im the vear, to imtiate 
a program of highway construction 
in a country which was at that time 
virtually without a highway network 
At that Mexico had 16 milhon 
inhabitants 10,500 


BASIC 
Struction ol 


col 


the tax on 


Sallie 


tir 
ind some miles 
ot railways 

lo start the newborn highway pro 
littl 


avail 


grain, a modest budget of a 
more than $600,000 was made 
abl Besides it was necessary to 
overcome the serious obstacles created 
by the country’s rough and extended 
terrain of nearly 764,000 sq miles, the 
machinery and the 
necessity of preparing technicians tor 
the great new task In this same 
year, 1925, the first plant for the 
assembly of automobiles built 
in Mexico 

Today Mexico has over 13,500 miles 
of paved or surfaced highways, and 
many thousands of miles of secondary 
roads In 1948S the returns from the 
tax on gasoline amounted to $15 mil 
hon The national budget for th: 
construction and maintenance oi 
highways, largely exceeding the gaso 
line tax, is nearly $35 million. For 
eign tourists provide Mexico with a 
$90 million 


lack of modern 


was 


yearly income of over 
while the home tourist trade has been 
estimated at nearly $6 million an 


nually 
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Chere are nine automobile assembly 
plants in Mexico and four large tire 
prenuums on motor imsur 
Mexico 


lactories; 


alice i business unknown in 


Romulo O’Farrill, Sr., Presi- 
dent, Asociacion Mexicana 
de Caminos, Mexico 


in 1925), m 1948S totaled nearly 
$3,500,000. Sales of gasoline have 
increased tenfold. The registration 
of motor vehicles has risen from 
10,000 to 250,000 units. Excluding 
the petroleum industry, and consider 
ing Ouly such businesses as are closely 
connected with automobiles and the 
tourist trade, 250,000 new jobs have 
been created largely as a result of the 
new highways. 


System of National Highways 
From 1926 to 1932 Mexico's high 
way program was keyed only to the 
main that the 


opening of roads, so 


November 
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Lopez, directs the National Highway Board's wor, « 
building and maintaining the national system and 
supervising the federally aided state roads 
also to Secretary Lopez’ Ministry is the Departmen -; 
Secondary Roads. 7 

This symposium, based on papers presented by the 
authors at the Society's meeting in Mexico City, relates 
the amazing economic lift the highways have given «: 
our south-of-the-border neighbor and records hoy 
the system is being financed, designed, constructe 
and extended to every corner of Mexico. 


Reporting 


new highways would complement | 
railway net and create a mixed syst: 
of communications as early as poss 
ble. Thus, the national highw 
from Mexico City to Acapulco 
Vera Cruz and to Nuevo Lar 
were finished or considerably 
vanced, and the highways 
Mexico City to Guadalajara, 
from Matamoros to Mazatlan 
begun 

In 1932, a new financial policy 
highways was introduced. A 
was passed authorizing the 
government to contribute 50 pet 
to the roads t 
included in the highw 
system, and the st 
participation im the revenues 
the gasoline tax, which was 
from about | cent to +’ 
new arrangement facilitated the pro 
construction 
stantial part of the federal budget! 
highways duplicated by 
states. 

By 1933 Mexico had a networs 
700 miles of highways. The regs 
tration of motor vehicles had nse 
to 66,000 of which 6,600 were buses 
and 24,500 cargo trucks. The 
, million 


State 
national 


giving 


costs ol 


also 


cents 


ress of since a Su 


was 


on gasoline yielded $2 
1938 the country had 4,600 mules 
highways, the consumption of ! 
for automobiles rose to 140 mull 
gal, and the tax on gasoline yield 
nearly $5 million. 

The last momentous change 
structure of the Mexican highw 
program took place in 1948, with | 
initiation of a program for the 
struction of secondary roads | 
roads also are now construct 
federal aid, limited in this cas 
percent of the cost, leaving 
authorities and individuals 
mainder. This new development 
the highway program 1s 1! 
since it not only satisfies the 
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, portant agricultural, 

on ustrial centers, but 
i, eders to the main 

thermore, the greater 

eT roads will be con- 

the next ten to 

| will form part of the 

of each state as 





Including both main and secondary 
roads, Mexico now constructs some 


2,500 miles annually, an amount 
which probably will be surpassed in 
1950. At this rate, Mexico could 
duplicate its exist ng mileage every 
five years, an accomplishment which 
would place it in the next decades 
among the countries best served by 
communication systems on this Con 
tinent 


= work 1 secondary impor- 
stem and 
Reporting 
irtment o; Balanced Program Under Way 
od by the vears, Mexico has a 
Ly, relate rogram — ol highways. 
' Given t a — > Lape: ZACATECAS-MOYAHUA HIGHWAY crosses Juchipila Bridge near Jalpa, Mexico. 
~~ there S f each state, 600 mules . 
: of pressing local impor- percentage of the population, and 
re to be constructed to inte have stimulated agriculture, business 
hway system in which and mining. It would be difficult 
_ e of road carries out its own to find in the economic history of 
om functions Mexico a program of public works 
a is invested in hnghways have bringing greater benefits to the major 
waa rably augmented theincomeot ity of the people. The Mexican 
mf government. Roads have stimu- highway program is possibly the 
ins rge investments from private most intense being developed any 
tbh rees; they have created remunera- where in the world, if national eco 
on cupation for a considerable nomicresourcesare taken into account 





1: Coast-to-Coast and Border-to-Border 
‘ Routes Make Rapid Progress 


e st ARMANDO SALINAS 

‘ . . Director General of Highways, Ministry of Communications and Public Works, Mexico 

ne XICO is a ruggedly mountainous’ with the Pacific Ocean. The Mata 
— therefore most of its moros-Mazatlan Highway is com 

_. vays are buult at high cost, yet pleted except for the stretch from Dur 


} vovernment must limit its con- 
program to its income. 





m g the incumbency of President 
cx | Aleman, preference has been 
the « ompletion of some of the 
"he begun under former presi 
tee ng the highway routes on 
nstruction is being pushed 
ire those from Mexico City to 
' and from Nogales to 
' routes which, when 
vill join the capital with 
the border of the United 
7 i gress is also being made 
Cristobal Colon Highway Armando Salinas, Director 
R wi Oe completed in the near General of Highways, Mexico 
. which will connect Mex- City, Mexico 
it he Guatemalian border 
ng Mexico's international ango to Mazatlan, now under con 
r the construction of struction. Construction on _ these 
. erican Highway. routes is expected to be completed 
*s the north-to-south routes, in 1952. Construction is also pro 
a | ressing on other highways’ gressing on the Coatzacoalcos-Salina 
nnect the Gulf of Mexico Cruz Highway which, taking into 
744 Zs 
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consideration its geographical loca 
tion, has been designed with a wider 
roadbed than the rest of the highways 
to accommodate expected freight 
traffic. 


Roads for Lower California 


rhe present government has special 
interest in the construction of the 
highways essential to the life and 
economical development of the pen 
insula of Lower California, where the 
Tijuana-Mexicali, Mexicali-San Fel 
ipe and Tijuana-San Quintin high 
Ways are now under construction 
together with another to connect the 
peninsula with the rest of the Republic 
via the State of Sonora. 

Some important construction 1s 
ilso being done in the peninsula of 
Yucatan, and it is planned to te 
that peninsula into the Cristobal 
Col6n Highway and thus to the rest 
of the Republic. 

Besides the work carried out 
directly by the federal government, 
some construction is also done by 
local highway boards under a system 
of federal aid to the states. High 
ways built under this sytem form an 
important net. 

The highway system under the 
management of the National High 
way Board has a total length of more 
than 13,500 miles, of which 60 percent 
is paved, as indicated in Table 1. 
Roads under the control of the Main 
tenance Department total 5,430 miles, 
and those in charge of the Department 
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FIG. 1. MEXICO’S HIGHWAY SYSTEM consists of over 13,500 miles of paved or surfaced 
routes and many thousands of miles of secondary roads. Present construction rate is 2,500 
miles of both main and rural roads annually, and this rate may be surpassed in 1950. 
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TABLE I. ESTs OF MEXICO's 
HIGHW JUNE 1949, 
”N MILES 
Deparr- EartH Gravet Aspuary 
MENT SURFACE Su urace Surpace Tora 
Maintenance 70 300 5.060 5.430 
Construction 350 1,460 440 2.259 
Federal Aid 1200 2440 2240 5 889 
Totals 1,620 4.200 7.740 13.540 





of Construction total 2,250 miles 
in 30 of the 32 political subdivisions 
of the Republic local highway boards 


are responsible for the technical 
control and supervision of the state 
highways, which have a length of 


5,880 miles. 


Plans for 1952 


Mexico proposes to continue th 
highways already under constructi: 
so that they will be completed ar 
paved by 1952. By that year it 
expected that the system of princi 
paved highways will have a length 
8,000 miles and that 
addition will have been made to th: 
mileage of the state highways 


a considerab! 





Local Conditions Affect Road Building 


J. FRANCISCO RODRIGUEZ CABO, M. ASCE 


Assistant Director of Highways, Ministry of Communications, Mexico City 


In round figures the area of the 
country 1s 760,000 sq miles and the 
population is around 28 millions. 
Considering its area, the country is 
sparsely populated. Although Mex- 


LO UNDERSTAND the topography 
of Mexico a plain map of the country 
is not enough. It is necessary to go 
over maps marked with elevations or 
contours, to examine models in relief, 


to travel across a good number of ico has several kinds of climate 

highways and to make several flights _ tropica!, moderate and cold—its high- 
over the country. Only so can the way ergineers do not have to worry 
engineer come to understand the seriously about freezing and thawing 
very mountainous character of the in bases and pavements. However, 


there are 
problems. 


during the rainy season 


very serious drainage 


country, which has few level sections 
and many rivers flowing to the coast 


Thus the majority of the roads have In spite of the fact that street 
i high earthwork volume, and bridges congestion in Mexico City is usual 
ind culverts are numerous. These and parking space is_ insufficient, 
conditions naturally affect both initial there are only 280,000 cars registered 


costs for Mexican 


} percent of 
the re 


throughout the country, 
them trucks and buses and 


and maintenance 
highways 
Mexico City-Nogales 


BETWEEN GUADALAJARA and Tepic the 


Highway required heavy construction 





mainder private cars and taxis 


Nearly a third all these 
are concentrated in Mexico Cit 
The highways around Mexico Cit 


ve hi le 


within a radius of about a hundr the 
miles, have a high traffic average 
about 2,000 cars per day Some 


of these highways need to be recor 
structed.) The countrys remaimuing 
highways have a low average trail se 
which, it is hoped, will inerease in th re por 
future. Related to traffic 
regulation of total vehicle 
and permissible maximum axle weight 
to avoid pavement destruction a 
the collapse of bridges. | 

Mexico has a great variety Ol Sous tructur 
and natural materials for construct: teel for 
but these are not always distribut: 


iS tr , rp 


weight sit: 


to the best advantage for highw 
construction. There are places wher 
only sandy soils exist and ot 


places where the only soils availal 
aré clay so that granular stabiliz 
is out of the question. In cert 


PIERS FOR HIGHWAY BRIDGE over Florido River near Dureng¢ 


Mexico, are typically built of masonry with much hand labor 
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Is 


' 
ico 


we lett 


ns rave 


g ls are obtainable from 
leposits or river beds for use 

se courses, also conglomerates 
isintegrated rocks that meet the 
nsfor this purpose. When 

Je natural materials are not 
le, crushed rock is used. Gen- 
plenty of rock for 
iriprap. Only in special 
aggregates have to 


1eTt IS 


ncrete 

iled for long distances. 
Research and Laboratory sec- 
the Highway Department ts 
¢ the following natural mater- 
ermine their utility: ‘“‘tepe- 
itural sand-clay mixtures 
ur in compacted or semi- 
“choy,” deposits 


‘ } 


ed deposits; 


rious colors, a type of rock which 


the usual 


lisintegrates when subjected 
atmospheric agents; 


} 


ib” a caleareous conglomerate; 
ales of voleamie origin, usually 


] 


i large percentage of fines. 


g the manufactured materials 


that do not have to be imported 


portland 


cement; asphalt and 


r products from the abundant oil 


~ 


ts along the coast of the Gulf of 
and steel for reinforcing 


sand for structural sections up to 


EX in 


in depth. Larger sizes in 


tural steel and corrugated sheet 


i had occurred in the 


t culverts are imported. 
materials are hauled to the 
er the road that is under con- 


struction but for long hauls the rail- 
roads are used in spite of the delays 
involved. In some cases the still 
slower method of ship transportation 
is used. Occasionally resort is had 
to transportation by air, but on 





J. Francisco Rodriguez Cabo, 
M. ASCE, Assistant Director 
of Highways, Mexico 


account of its very high cost such 
transportation is limited to personnel, 
small repair parts, and light materials 
and equipment. 

During the early years of road 
building in Mexico hand labor was 
used almost exclusively for earth- 
work. Recently mechanized equip- 
ment has come into increasing use. 
At present, contractors as well as the 


WECHANIZEL sQUEeSs facilitates work vn Mexico's current accelerated highway program. Selected conglomerate dug from pits 
nixed and spread for base course on Mexico City—Juarez Highway (above, right). 


Maintenance Department, have sufli- 
cient mechanized equipment, al 
though in some cases hand labor is still 
found to be more economical. 

Wages and unit prices have been 
increasing, and local conditions must 
be considered before a comparison 
can be made with similar factors in 
other countries. The Ministry of 
Communications’ bureau in charge of 
highway construction and mainte 
nance, called the Direccion Nacional 
de Caminos, is similar in organization 
to the Bureau of Public Roads of the 
United States. It is under the direc 
tion of Ing. Armando Salinas, Director 
General of Highways. 

In order to understand the work 
carried on by this bureau it must be 
further explained that: (1) After 
location surveys are completed, 
tional Highways are built by the 
federal government by contract at 
unit prices previously determined; 
(2) National Highways are main 
tained by the federal government by 
direct administration; and (3) there 
is a federal-aid system by which the 
states and the federal government 
each contribute 50 percent of the 
construction and maintenance costs 
of state roads. Recently a bureau 
has been created for the construction 
of rural roads and trails, under the 
Ministry of Communications and 
Public Roads. 





Contributed Local Labor Builds 


Rural Roads 


RENE ETCHARREN GUTIERREZ 


Head, Department of Secondary Roads, Ministry of Communications and 





NCE OF the automobile 
1906 radically trans 
transportation picture 
lated more road building 
whole pre 
years of the 
However, the po- 


I 


hundred 
istory. 
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Public Works, Mexico 
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liticial and social struggles that shook 
the country starting in 1910 pre 
vented the rapidly succeeding govern 
ments from giving attention to the 
improvement of the antiquated roads, 
until fifteen years later, in 1925, when 
a stable government was achieved 













Rene Etcharren Gutiérrez, 
Head, Department of Second- 
ary Roads, Mexico 
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Che Ministry of Communications and 
Public Works then created a National 
Highway Commission which imme 
diately flung itself into the task of 
‘ulding roads as fast as possible 
Because of the urgent 
first-class highways it was not possible 
to give attention to secondary roads 
\s a result, the villages, ranches and 
small population centers, which con 
stitute the greater part of the nation, 
buried in mud and dust 
Roads that had formerly 
factory for mule bearers, 
und carts, proved imadequate tor 
automobiles and trucks. Cognizant 


need tor 


staved 
been satis 
‘charros, 


ot the magnitude of this problem, 
President Aleman on May 14, 1947, 
issued a decree creating the Depart 


ment of Secondary Roads 


Secondary Road Needs Vary Widely 


The extent of the problem can be 
gaged from the fact that an estimated 
total of at 62,000 
secondary roads are needed in Mexico 


least miles of 
In many cases old routes can be 1m 
proved to create all-weather rural 
In other cases the old roads 
must be rebuilt entirely. Some parts 
of the country, now isolated, which 
have high agricultural, cattle-raising 
or mining potentialities, need only 
simple rural roads for their develop 
ment In building secondary roads, 
including farm-to-market roads, mail 
routes, teeder roads and penetration 
roads to isolated areas, degree and 
type of use and relative importance 
taken into consideration 


roads 


must be 
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ECONOMY DIC- 
TATES USE of locally 
produced materials 
as much as possible 
for Mexico's high- 
ways, including abun- 
dant asphalt deposits 
along coast of Gulf of 


Mexico Asphalt 
plant (above, left) 
mixes and loads 


black-top paving ma- 
terial for Mexico City- 
Juarez Highway 
(above, right). 


Requirements 
vary widely, rang 
ing from first-class 
design and align 
ment to the single 
lane rural road 
which can eco 
nomically wind up 
to the summit of a 
mountain 

Even before the 
arrival of the 
Spanish Conquer 
ors the ‘“‘tequio’ 
practiced by the native 
a procedure whereby mem 
bers help one another in the construc 
tion of buildings, roads, and temples 
In other areas there is the custom 
known as ‘“‘faenas,” according to 
which each inhabitant obligates him 
self to work gratuitously on a certain 
public work. Such an individual, if 
he has sufficient means or has some 
other work to do, can arrange for a 
paid workman to represent him in his 
faena. Both the tequio and the 
faena are practical demonstrations of 
the people's deep desire to cooperate 
spontaneously and gratuitously in 
public works 

During the early 
Department of Secondary Roads, 
both enthusiasm and interest have 
been displayed by private individuals 
and institutions, which have shown 
willingness to cooperate in the con 
struction of rural roads. This will 
ingness has been put to use in two 


was being 
tribes 


efforts of the 


wavs 

Che Department supplies tech 
nical direction, tools, and building 
materials to villages which contribute 
the necessary labor. Such technical 
direction has a decided psychological 
effect and tends to stimulate and 
maintain interest in the work. 

”. In areas where the economic 
level is higher, the assistance from 
private interests is contributed in the 
form of money to help defray the cost 
of road construction. 

In both the cases described above, 
the state government also contributes, 
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making it possible to divide the neces. 
Sary outlay in three parts, thys 
ing up an extensive field of action 

With an initial yearly af 
$230,000 the Department of Second 
ary Roads has started to build roads 
of several types in different parts of 
the country, taking advantage of 
every available offer of ass 
For example, on the road between 
Tlaxiaco and Yosondua, State of 
Oaxaca, which ts 44 miles long, 3,336 
men volunteered to work at least 
three days a month, thus making 
available a crew of more than 300 men 
every day. 

During the first vear of the second. 
ary road program, 280 mules of rural 
roads were constructed, ranging frot 
single-lane penetration roads to well 
aligned 20-ft routes with surfacing 
material on the whole width an 
corresponding appurtenant  strx 
tures. Including the assistance n 
ceived, these roads have cost $2,\) 
per mile, of which $825 per mile w 
contributed by the Department 
Secondary Roads 


Increased Production Due to Road Building 

Results of this work have be 
immediate and in some cases ama 
ing. In the valleys of Zamora ai 
Ixtlan, in the State of Michoa 
agriculture has already increas 
since the road was built. Product 
of potatoes increased from 2,200 tor 
in 1946 to 13,000 in 1948, and pr 
duction of tomatoes increased fro 
3,000 to a million cases. In Zamor 
the place where gasoline is sold i 
both the Zamora and Ixtlan Valleys 
the sale of gasoline increased | 
720,000 gal in these two years, 
instead of a total of 261 freight trucs 
operating in 1946, truck registratio! 
at the beginning of 1949 totaled 4 
The taxes collected on this increast 
the gasoline consumption in the Za 
ora Valley, at the rate of 4.4 cents p 
gal, amounted to $31,700 

The total cost of 62,000 miles 
rural roads, if the averagt cost 
$2,800 per mile is maintained, will 
$170 million, to be divided equ 
between the state governments, }' 
vate individuals and mstitutor 
and the federal government. | 
job is not one that can be ac 
plished in two or three years Itw 
require the interest and effort ' 
concerned over a considerabl 
But with the continued 


of time. 
thusiastic cooperation of loc il groups 
a highway or railroad can be brows 
within easy reach of each ol 
countrv’s 105,000 villages lar 
ing communities with less th Ur 
population which now 4! iln 
totally isolated. 
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Surveying Instruments Enter the Shop 


New Techniques Demanded for Precision in Large Parts 


tim 
a PHILIP KISSAM, M. ASCE 
- Professor of Civil Engineering, Princeton University, Princeton, N.J 
net SURVEYING IN THE SHOP is still a very new process, but one which 
; romises a whole new field of endeavor to the civil engineer by reason of 
a ‘ familiarity with surveying techniques and instruments. Strange as it 
sali seem at first glance, surveying instruments have important assets 
1M) t h are lacking in shop measuring equipment. For instance they can 
cnr y provide an accuracy of one-thousandth of an inch at 20 ft. How- 
ad & ittain such accuracy under shop conditions, the usual field pro- 
Dien lures must be modified and new methods developed. Professor Kissam 
ai itlines the problem and makes suggestions for its solution in the follow- 
Vall j article, based on the paper he delivered before the Surveying and 
an Mapping Division at the Washington, D.C., Fall Meeting 
nt PROBLEMS in industnal But during the past war the au 
trot re much the same as in- plane industry was suddenly con 
" mstruction. Maps and_ fronted with the necessity of making 
reas required as a basis for airplanes with interchangeable parts 
he Z cilities and surveying his required great jigs built to very 
< re used for controlling small tolerances Standard shop 
ind imstallation But practices could not handle the job and 
, surveyor is now faced surveying practices began to make 
w problem in indus- their way into the shop. Gravity asa 
v1 i g for which he is ill reference direction supplanted the 
Chis problem has been bench plate; optical sights took the 
the important move place of wires, straight edges and 
country toward the indicator gages. Surveyors found 
ng ery large products with themselves faced with new problems 
ble parts. Itisclearthat Thousandths of an inch replaced the 
ment is not a flash in the hundredth of a foot as a unit of meas 
permanent trend. Here ure. Sights a few inches long were 
rchangeability has been required instead of hundreds of feet 
” ed t irts of small dimensions 
” practices have been Assets of Surveying Instruments for Shop Use 
g produce the desired There are three important assets 
Control gages, preci inherent in surveying instruments 


lates, indicators, and the 
uccessiully produced the 


igs that have 
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not found in shop measuring equip 
ment. The first is the use of gravity 
for a reference direction. The spirit 
level gives the direction of gravity to 
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VEYING TECHNIQUES AND INSTRUMENTS establish horizontal plane (above, left) and vertical plane (above, right) at horizontal 
Fairchild Engine & Aircraft Co. and Eugene Dietzgen Co 





accuracy that a 
thousandth of an inch can be recog 
nized at 20 it In shop practice a 
reference direction is established by a 
flat metai bench plate 
It is machined to a high degree of flat 
But a bench plate cannot be 
kept accurate if it is much larger than 
24 in. in any direction. Temperature 
and variations im support 


such a degree ol 


surtace—a 


ness 


changes 


alone introduce curvatures that de 
stroy any accuracy ol nianutacture 
With a surveying instrument, nearly 


perfect horizontal planes, absolutely 
parallel with each other, may be es 
tablished wherever desired 

Phe the superb 
qualities of the optical sight. With a 
good target, the probable error of ob 
serving the position of a point 1s 0.5 
The observer is definitely 
conscious of 1.0 sec, which is 0.001 
in. at 20 ft. When a spirit level is 
combined with an optical sight, the 
combination will produce a_ hori 
zontal plane at any level desired with 
a probable error of not more than 
secofarc. This accuracy corresponds 
to that of a bench plate 40 ft in di 
ameter, held to a tolerance of 0.001 in 

The third important asset 1is_ the 
quality of the azimuth and elevation 
bearings combined with the revers 
ibility of the transit instrument 
These bearings provide nearly pure 
rotation for the line of sight. By 
reversing the instrument it is 
sible to adjust the relative position of 
these bearings and the line of sight 
so that nearly perfect vertical or 
horizontal planes can be generated 


second asset 15S 


sec of arc. 


pos 
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WYE LEVEL is mounted on elevating post 
Boeing Aircraft Co 


for shop use 


wherever desired here is no shop 
equivalent able to establish two 
planes at 90 deg to each other with 


ompar ible wecurac\ 


Limitations of Surveying Instruments 


W hile 
< ipable ol 


surveying instruments are 
establishing the relative 
planes to a very high 
results are 
not attained without great care on the 
part ol the observer Usual field pro 
cedures must be considerably modified 


onentations o 


degree ot accuracy, these 


ind new methods introduced 
For giving line and grade in the 
field the important 
requirement of the transit is that the 
ght be perpendicular to the 
This condition 1s 
maintained by most 
that i line can be 
prolonged by reversing the instru 
without doublk centering 
relationships are comparatively 


most geometric 
line of si 
elevation 
usually carefully 


AXIS 


transitmen so 


nent 
(ther 





unimportant in the field. The tele- 
scope bubble may be slightly out of 
idjustment, as it costs little more to 
balance the length of sights than to 
use unbalanced sights. The perpen 
dicularity of the elevation axis to the 
azimuth axis has little effect, as only 
seldom is the line of sight inclined at 
a high angle, so that reversal is not 
costly 

In the shop, so many observations 
are made at high angles that it ts 
impractical to reverse the instrument. 
Chis circumstance magnifies the im 
portance of the perpendicularity be 
tween the Accordingly, this 
relationship must be carefully ad 
justed. Level shots cannot be con 
veniently balanced. Thus the tele 
scope bubble must be in perfect ad- 


axes. 


justment Very short sights must 
be taken so that the focusing slide 
must be perfectly aligned. In fact, 


since the instrument can seldom be 
reversed without serious loss of time, 
every transit adjustment must be 
nearly perfect, except perhaps that of 
the vertical circle. 

Since sights at high vertical angles 
ire used constantly, great care must 
be exercised in leveling. It is nearly 
essential that the telescope level be 
used for leveling at every set-up. Also 
it is impossible to place the instrument 
on a desired line to the required accur 
icy by merely setting up over a point 
with a plumb bob. In every case the 
instrument must be “‘wiggled in” so 
that the line of sight itself is aligned 
with the desired points. This proc 
ess of course, is decidedly tedious. 
It requires releveling at each trial 
und the trials must be continued until 


N 


| 


4 
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the line of sight is withi; ew thor DEFLEC 
sandths of an inch of the desired posi pndge 
tion. Several methods have been trie — 


or suggested to overco: 
culty. 
One of the first efforts to simpli 
wiggling-in was to mount the instry 
ment on a small carriage which slides 
laterally on a short pair of ways like 
a lathe tool. With this device i is 
possible to shift the instrument with 
out deranging the level very mye} 
but unfortunately it is always nece: 
sary to relevel, thus disturbing the lin, 
of sight and requiring another shift 
Frequently it is necessary to se 
the line of sight at a predetermin 
height. This procedure is next to | Ig 
impossible with an ordinary tripo 
rhe instrument must be mounted t 
vertical post with an adjustabl 
side support that imparts near! 
linear motion. This device usuall 
disturbs the alignment slighth 
always disturbs the level 
Another scheme is to aim a « 
mator at the hairs after 
instrument has been brought near! 
into position and the line of sight 
leveled and aimed parallel to th 
points required. Alignment can ther 
be tested very quickly 
by sighting the collimator 
if it is necessary to establish a plan 
the instrument must be releveled ar 
the method reverts to cut and tr 


this diff 


CcTOSS 


thereafter 


Howe ver 


Use of Plane Parallel Suggested 


The writer suggests that a pl 
parallel be mounted in front ol 
objective, as is done on some ot tl 
German levels. When the pla 
parallel is rotated, the line of sight 
moved parallel to itself, the trans! 
tion being in the plane of rotat: 
If the device is mounted so that 1 
axis of rotation can itself be rotat« 
around an axis parallel to the line 
sight, the line of sight can be trans 
lated in any desired direction. Exce; 
in the unusual case when vertical 
horizontal angles must be measur 
from a given point, the parallax | 
troduced would not affect the results 

With an engineers’ transit, that 


+} 


one equipped with a telescop* levi 
properly used, it 1s pr yssible to est 
lish a horizontal plane and als’ 
tical plane in any desired azimu' 
Development in the future sho 
provide a means of easily pi 
these planes where desired 

When a jig is to be lin 
almost essential that the we SI 
SURVEYING EQUIPMENT ali: oe 


airplane wing section C. L. Berg 
and Douglas Aircraft Co 
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CW thor 
sired posi 
been trie 


this diff 


sump); 
he instry 
uch slides 
ways like 
VICE It is 
lent with 
Ty mucl 
‘VS neces 
ig the li; 
er shift 
Ty tO set 
termine 

next 
VY tr 


inted t 





MODEL 


suspension 


ne =) J 
*ECTION IN 
ut 


nEFLECTI 
sien One ared by surveying instru- 
5 oht Roebling’s Sons Co. 
S the planes to which 
ensions are referenced are 


ind horizontal. Any 
cedure requires voluminous 
Usually the jig can be 

rly the proper orienta- 

e precise measurements are 
shi n it The reference 
hen be precisely estab- 
cordance with the direc 


etx 
" 


ecise points already exist on 
the first step is to jack the jig 
sition so that the horizontal 
lane is exactly horizontal. 
se, is a difficuit cut-and 
ure Thereafter the transit 
the desired vertical 
required, by wiggling in. 
urements are made from the 
sight to the various parts to 
with steel scales or measur 
with « iliper ends. When in 
they are permanently at 
the jig by various means. 
the most popular method is 
hem in position by an alloy 
rromatnix, which melts at 
peratures 


Problem of Very Large Jigs Soived 


ng the war it was found nearly 
sible to build two large jigs, 
same plans, that were exactly 
lo overcome this difficulty, 
lummy part was first con 
cording to the original 
gS, using surveying techniques 
The necessary 
then made to fit it. When 
ries were making the same 
was necessary to ship the 
ummy from one factory to 
lhe shipping problem be 
cute as the size of the air 
ised 
for this difficulty has 
by British engineers. 
eme 1s to make the jigs in 
parts, each carrying ex 
curate reference points 
ged for accurate observa 
ptical lines of sight and 
urement. The parts are 
to be made precisely in 
vith the drawings. 
tion usually carries four 


surement 


nts, about |] in. in 
vhich are targets They 
glass reticules provided 
lines rhe reticules are 


etal rings, each of which 
machined to a standard 
i diameter. The glass is 
unted so that the cross 
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hairs are exactly centered. The tar 
get assembly is held to the jig sec 


tion by a special container from 
which it can be removed and re 
placed in the same position. The 


container has screws for adjusting its 
position. The targets are adjusted 
to the jig by measurements to the 
rings so that the cross hairs are placed 
on two parallel level reference lines 
which run at the same height through 
out the entire jig. The targets are 
carefully spaced along these lines ac 
cording to the drawings. The entire 
operation of placing the targets on the 
jigs can be completed by ordinary 
shop methods. 

The jig is assembled wherever de 
sired by aligning all the targets and 
spacing them by measurements with 
measuring rods equipped with microm- 
eter ends. The reference lines are 
established for the assembly by mount- 
ing two collimators, each provided 
with a level, on a frame at one end of 
the jig, and viewing each of them with 
a telescopic sight mounted on a frame 
at the otherend. All four optical de 
vices are mounted in wyes for easy 
collimation. Targets placed in front 
of each collimator objective are set 
at the proper separation by the 
measuring rods. The collimators are 
leveled. One sight is 
aimed at the cross hairs of the col 
limator by focusing at infinity. The 
sight is then focused on the target 
and shifted parallel to itself until it 
points on the cross lines. By alter 
nately focusing on the cross hairs of 
the collimator and then on the target, 
the telescopic sight is finally made 
parallel to the collimator and yet on 
line with the target. 


telescopic 


1949 


The sight is 


telescopic 
worked into position in much the 


second 


same way except that it must be 
placed in line with two targets, one 
at the objective of its collimator 
and the other near its own objective. 
Both targets are spaced laterally by 
measurements from targets placed 
on the first reference line. Thus the 
two lines are level, as they are paral 
lel with the leveled collimators 
They are also parallel in a horizontal 
plane as they are equidistant at both 
ends. The various jig parts are then 
set by placing their targets on these 
references lines and spacing them 
along the lines by measurement. 

It is clear that surveying in the 
shop is still a very new process calling 
for many improvements. Very few 
production engineers are sufficiently 
familiar with the possibilities inher 
ent in surveying equipment to utilize 
them to the best advantage Very 
few surveyors are familiar enough 
with the requirements of the shop to 
realize what precision techniques are 
required. And finally, very few in 
dividuals are sufficiently versed in 
both surveying methods and shop 
problems to contribute to the neces 
sary instrumentation 

Surveyors should 
thought to this new field of endeavor, 
study the problems of the produc 
tion engineer, develop the proper 
techniques, demand the proper in 
strumentation, and finally advise the 
production engineer on the solutions 
of the new and dificult measurement 
problems that now confront him. 

Photographs are reproduced by 
courtesy of McGraw-Hill Book Co. 
from the author's book, Surveying 
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DURING AND SINCE the last 
war, we in the United States have 
become more and more internation 
illy minded. Our responsibilities in 
collaborating with the rest of the 
world in working out the peace have 
required us to be more deeply con 
cerned in the mapping of foreign 
areas than we ever were before the 
war In these words Robert H. 
Randall, M. ASCE, introduced the 
theme of his paper on ‘International 
Cartography,’ read before the Sur 
veying and Mapping Division at its 
Thursday morning, No 
vember 3, at the ASCE Fall Meeting 
in Washington, D.C. Mr. Randall 
is Chief Examiner, Surveying and 
Mapping, U.S. Bureau of the Bud 
vet, Washington, D.C 

\ctivities of the U.S. Coast and 
Geodetic Survey formed the subject 
of the second paper presented at this 
rhe author, Rear Admiral 

L. O. Colbert, M. ASCE, Director of 
the C. & G.S., told the Surveying 
and Mapping Division that one of 
the formidable tasks facing the Sur 
vey 1s the extension of geodetic con 
trol into the heart of Alaska. An 
other significant project now under 
way 1s the reconstruction and exten 
sion of horizontal control in Hawai 

\ note of warning was sounded by 
W. E. Wrather, Director of the U.S 
Geological Survey, Washington 

1).C., the next speaker on the pro 
gram He stated that our store ol 
detailed terrain knowledge in the 

nited States, in the form of good 
topographic maps, is very low. At 
the present rate, sixty vears will be 
required to complete the adequate 
mapping of the nation. However, 
he expressed the optimistic belief 
that the nation is now becoming 
map conscious, perhaps for the first 
time in its history 

In the last paper presented at this 
session, Philip Kissam, M. ASCE, 
Professor of Civil Engineering, 
Princeton University, discussed re 
cent criticism of the transit and con 
cluded that ‘the American engineer's 
transit has been demonstrated to be 
the best instrument available.’ The 
second part of his paper, devoted to 
the subject of new uses for surveying 
techniques and instruments in indus 
try, appears as an article elsewhere 
in this issue 

This session of the Surveying and 
Mapping Division was presided over 
by George D. Whitmore, M. ASCE, 


Session on 
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Cartographers Consider International as 


Well as National Mapping Needs 


Chairman of the Division's Execu- 
tive Committee and Chief of the 
Research and Technical Control 
Branch of the U.S. Geological Sur- 
vey, Washington, D.C. 

Abstracts of papers received at 
Society Headquarters prior to the 
Meeting appear below. 


Robert H. Randall 


Map makers are becoming more 
and more internationally minded, 
Mr. Randall said. ‘Now that mod- 
ern transportation and communica- 
tion facilities have brought all of us 
on the planet within gun-shot of one 
another, reducing the world in a very 
real sense to a rather small com- 
munity, our need is for the geo- 
graphic knowledge which basic maps 
and charts supply so that we may be 
able to know our neighbors and their 
environment and institutions, and 
consequently to work with them for 
the common good.”’ 

As far back as 1940, Mr. Randall 
continued, a group of United States 





George D. Whitmore, Chairman, Executive 
Committee, Surveying and Mapping Divi- 
sion; Chief, Research and Technical Con- 
trol Branch, U.S. Geological Survey, Wash- 
ington, D.C. 


Government officials and representa- 
tives of scientific organizations de 
cided that something should be done 
to bring about closer cooperation 
and better understanding among the 
nations of this hemisphere in carry- 
ing out their surveying and mapping 
programs. An existing organization, 
the Pan American Institute of Geog- 
raphy and History, was chosen as 
the instrument of this cooperation. 
As a result, at the Institute’s Third 
General Assembly, held in Lima, 
Peru, in March-April 1941, a resolu- 
tion proposed by the United States 
delegate was adopted whereby the 
Institute's Commission on Cartog- 





raphy was created. Since then the 
Commission has chalked Up numer 
ous accomplishments to its credit hy 
sides promotion of Inter-Americs, 
friendship. 

Among its accomplishments met 
tioned by Mr. Randall are: Ado, 
tion of uniform Standards for geo 
detic operations, standard specifica 
tions for topographic maps, stand 
ard specifications for the production 
of the | = 1,000,000 scale aeronaut; 
cal charts, standardization of meth 
ods for geomagnetic observations and 
tidal work, production of a glossary 
of standard cartographic terms, put 
lication of a manual on geodetic cop 
trol surveys, and production of nar 
rative and training films on carto 
graphic subjects. These films, th 
speaker said, besides being circulated 
in the Americas, have attracted 
attention in other parts of the world 

Other organizations engaged ix 
international cartographic activities 
Mr. Randall said, are the Inter 
national Hydrographic Bureau an 
the International Civil Aviatio: 
Organization, both of governmental 
character; and the International 
Union of Geodesy and Geophysics 
and the International Geograph 
Union, both of professional chara 
ter. The latter has been instru 
mental in establishing the Centra 
Bureau of the International Mi 
lionth Map of the World, responsibk 
for coordinating the production 
the world series of maps at the scak 
of | = 1,000,000. 

Mr. Randall then outlined the 
efforts that have been made within 
the structure of the United Nations 
to further the cause of international 
cartography and to coordinate the 
cartographic services of the United 
Nations and its specialized agencies. 
In February 1948, the Economic and 
Social Council adopted a resolution 
put by the Brazilian Delegation 
recommending that the member 
governments stimulate accurate map 
ping of their territories and that the 
Secretary-General further such 
efforts by promoting the exchange of 
technical information and by other 
means and also coordinate the plans 
and programs of the United Nations 
and specialized agencies in the field 
of cartography. 


Leo Otis Colbert 


Speaking of the close cocoeration 
which exists between tne Coast and 
Geodetic Survey and the U.S. core 
logical Survey, Admiral Colbert s# 
that the former gives priority in 
horizontal and vertical contro! of 
gram to those areas where topo 
graphic surveys are contemplated. 
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tal control work was 


hor 
~ the iker said, with widely 
naced af triangulation, which 
re boing filled in, as the needs 
che country Ss agricultural, urban, 
ae” ind industrial regions 
ire, Today there are more than 
on) miles of ares of first- and 
od-order triangulation in the 


MM 
1 States, 


United with monumented 
ations established at an average of 
wt 10 miles along the various 
~ Geographic positions (that is 
longitude and azimuth) 
heen determined for about 
“0 (() stations consisting of monu- 
ated points and prominent ob- 
re such as water tanks, church 
sires, cupolas and chimneys. To 
jitate the use of the networks he 
«plained, at each monumented sta- 
in azimuth mark is established 
it least a quarter of a mile distant to 
‘yrnish directional control. 
\s for accuracy, Admiral Colbert 
that for first-order work the 
erage triangle closure must not 
weed | sec, and the lengths as 
wned through from one measured 
sc to another must agree on an 
we of about 1 part in 75,000. 
, spacing of 40 to 60 miles 
uare between arcs, usual discrep- 
ies can be absorbed, he said, 
violence to the observed 
ues We are establishing at 
one triangulation station in 
7''»min topographic quad- 
gle. We are also providing sta- 
sat 4-mile intervals along main 
ghways in agricultural areas and 
loser spacing in metropolitan areas. 
coordinate local urban surveys 
we establish at least one base line 
metropolitan areas of 100,000 
pulation or over.”’ 
In the distribution of vertical 
ntrol, the speaker stated, a similar 
nnciple has been followed, starting 
with widely spaced lines of levels 
llowed by intermediate lines, and 
ly The present 


rcs 


latitude 


i 


y by area leveling. 
calls for first-order lines 
| 100 miles apart and second- 
rder lines 6 miles apart for certain 
reas such as the large river basins 
\t present there are more than 
‘000 miles of first- and second 
et leveling in the United States 
upward of 275,000 established 


r 


tot the lines follow highways 
railroads, and bench marks are 
d at 1- to 2-mile intervals. 
‘n recent years, he said, the Sur- 
*y has been engaged in establishing 
“ete control in some of the 


Stablishe 


a 


“se Tiver basins, most prominent 


re the Columbia and Mis- 
Vs, in anticipation of the 


iW hic h 
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multiple water-use projects to be 
undertaken there. Close contact is 
maintained with federal, state, 
county and municipal organizations 
which use control surveys and an 
effort is made to plan the Survey's 
field work to take care of the most 
urgent needs. The field personnel 
last summer numbered about 300 
men. The work load at present is 
about three times in excess of what 
can be done with funds available. 

One of the formidable tasks facing 
the engineers of the Survey, the 
speaker said, is the extension of 
geodetic control into the heart of 
Alaska. Triangulation surveys are 
now in progress in western Alaska 
and along the Arctic coast. Alaska 
is already tied into the continental 
United States by arcs extending 
from Puget Sound through south- 
east Alaska and along the Alaska 
Highway in Canada through the 
center of Alaska to Cape Prince of 
Wales and the Little Diomede Island 
in Bering Strait with a spur through 
the Aleutian Islands. 

Another significant project under 
way at present is the reconstruction 
and extension of horizontal control 
in the Hawatian Islands. Monu 
ments destroyed or uprooted during 
the war will be reestablished and 
closer spacing of monuments effected 
in anticipation of a mapping pro 
gram planned for the Islands by the 
U.S. Geological Survey. 

In closing, Admiral Colbert urged 
engineers to help the bureau pre- 
serve the many thousands of tri- 
angulation monuments and bench 
marks which it has established 
throughout the country. 


W. E. Wrather 
store of detailed terrain 
good topographic maps 
Mr. Wrather 


“Our 
knowledge 

is exceedingly low,” 
brought out in his paper. “This 
is a serious situation,” he stated, 
“in view of the development pro- 
grams currently authorized by the 
Congress."" Proposed federal ex- 
penditures during the next several 
decades for water resource projects 
alone, he said, are estimated at 
more than 52 billion dollars. Quot- 
ing Col. E. R. Needles, president 
of the American Road Builders As 
sociation, he declared that 60 billion 
dollars and from 15 to 20 years 
would be required to extend and im 
prove our highway system for hand- 
ling present and anticipated traffic. 
With programs of such magnitude in 
prospect, complete topographic in- 
formation should be available, Mr. 
Wrather declared, “but unfortu- 
nately this is not the case.” 
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“The failure to provide for the 
implementation of the Temple Act 
(of 1925, providing for the complete 
mapping of the United States),”’ the 
speaker said, “resulted in a shocking 
lack of maps necessary to plan for 
the defense of this nation against 
invasion when the second World War 
started. Since trained technical per- 
sonnel did not exist in sufficient 
numbers and really modern equip- 
ment was not available in quantity, 
many of the maps prepared as a part 
of this emergency program are sub- 
standard. It is inconceivable that 
we should ever permit a recurrence 
of this deplorable situation, with its 
inevitable waste of public funds.” 

Although during the past 70 years 
topographic maps have been pre 
pared for about half of the United 
States, Mr. Wrather said, only one 
state, Massachusetts, can be con 
sidered adequately mapped by pres- 
ent standards. This is because 
Massachusetts has maintained a 
program of remapping and revision 
to keep its maps up to date. Less 
than 25 percent of the country as a 
whole is adequately mapped by cur 
rent standards, he said. 

At this time about 2,000 quad 
rangles, or individual maps, are 1n 
progress throughout the 48 states, 
Alaska, Hawaii and Puerto Rico, 
and 400 are completed annually, the 
speaker stated. At this rate, equiva- 
lent to about 40,000 sq miles annu- 
ally, the entire area of the country 
would not be adequately mapped 
until about the vear 2010, or 60 
vears hence. 

The Geological Survey has out- 
lined a program by which the inade- 
quately mapped areas of the United 
States will be covered within the next 
20 years. The estimated cost of 
this mapping averages 25 cents per 
acre, Mr. Wrather said, or an ex- 
penditure of between 400 and 500 
million dollars in the next 20 years 
only a fraction of 1 percent of the 
estimated cost of anticipated federal 
and state construction and develop- 
ment programs within this period. 

In closing the speaker sounded the 
optimistic note that as a nation we 
are, perhaps for the first time in our 
history, really map conscious. Large 
cooperative mapping programs have 
recently been initiated by several 
including North Carolina, 
Connecticut, Kentucky, Tennessee 
and Minnesota. Other states have 
programs which will assure comple 
tion of their mapping in the next 
decade. The large unmapped areas 
of public domain in the West, how 
ever, depend on an expanded federal 
program to meet their needs. 


States, 
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White House Renovation Project Preserves 
Original Features of Historic Structure 


W. E. REYNOLDS, M. ASCE 


Commissioner of Public Buildings, Washington, D.C. 


ro 
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RECONSTRUCTION OF the White House to eliminate recently discovered 
structural defects has been studied by engineers and architects and 


debated by legislators during the past year. 


With final Congressional 


authorization for renovation while preserving the historic features of the 
famous edifice, work on the project is getting under way. A description 
of the rehabilitation work, which will involve only the main or central 
edifice, is presented here by Commissioner Reynolds in a paper originally 
delivered before the Structural Division of the ASCE at its Fall Meeting. 


THERE IS no phase of the profession 
in which the old adage, ‘‘Be sure your 
sins will find you out,”’ is more certain 
of fulfillment than in structural engi 
neering. Engineers have seen it 
proved from little bungalows to big 
bridges. The law of gravity or the 
principles of stress and moment can 
not be evaded or ignored without 
ultimate payment. 

The most interesting proof of this in 
the popular mind today is the White 
House situation. Some facts and con 
siderable conjecture that is not true 
have been printed about its recently 
discovered structural shortcomings 
Though many such shortcomings do 
exist, 1t is only fair and only sensible 
to recognize the fact that long strides 
in structural know-how have been 
made since 1790, when James Hoban 
won the competition for design of the 
“President's House It must be re- 
membered, too, that not much money 
was available for the project, and that 
part of the funds had to be raised by 
the sale of lots in the new Federal 
City Chat wasn't easy to do in the 
1790's, when muskrats were being 
trapped in the swamp lands where 
some of Washington's proudest build 
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ings now stand. So Hoban had to do 
the best he could with what he had. 
The years have demonstrated that he 
did a highly commendable job. 


Three Major White House Renovation Projects 

Since its completion 140 years ago, 
the White House has undergone three 
major operations. Any one of these 
could have affected and probably did 
affect its structural stability, as have 
also the countless minor changes here 
and there that were not contemplated 
at the time Hoban made his original 
design. 

rhe first major rehabilitation was 
accomplished under Hoban’s super- 
vision after 1814, when the building 
was gutted by fire set by the British. 
With the interior constructed mainly 
of combustible materials, the fire 
completely destroyed the first, second, 
and attic floors, the wooden partitions 
and the roof, and badly damaged por- 
tions of the exterior walls above the 
ground floor. The greater part of the 


basement story walls were not seri 
ously damaged, though some of the 
exterior walls had to be rebuilt. When 
the work was 
building 


whole 
prob- 


finished, the 


was painted white 
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ably to cover the scars of the fire 
the parts of the original walls remain 
ing in place, and possibly because thy 
new stone used in reconstruction Was 
of a slightly different color. It may 
have been about this time that tly 
building was first referred to as th: 
“White House,” although the nan, 
was not officially authorized ynp) 
early in this century. 

By the time the next major r 
habilitation was undertaken in [90° 
during the administration of Theo 
dore Roosevelt, the White House had 
begun to show the effects of genera 
tions of wear and tear. Moreover 
the Executive Offices occupied s 
much of the second floor that ver 
little remained in the way of con 
fortable living quarters for the Pres; 
dent and his family. To remedy this 
situation, Congress appropriated 
$475,445 to extend and remodel th 
first floor in order to provide mor 
adequate apartments of state; andt 
construct a temporary Executiv 
Office Building at the end of the West 
Terrace. The architectural firm « 
McKim, Mead & White was retaine¢ 
for the work, which included enlarg 
ing the State Dining Room and r 
building the East Terrace. The pu! 
lic reception rooms were made stru 
turally sound, and the Presidents 
living quarters improved and moder 
ized. 

The third major renovation project 
which was completed in 1927, m 
volved reconstruction of the roo! 
supports and the third or attic stor) 
which had been built entirely of wood 
in the restoration following the fire « 
1814. The roof construction cot 
sisted of 10 large main trusses, $3 It 
length, spanning from wall to wal 
and 10 jack and hip trusses. [he 
main trusses were of very heavy t= 
ber, the lower chords being 12 X 12" 
and the upper chords and web men 
bers only slightly smaller. 

In reality, the third story was 4 
attic supported on the lower chords 
the roof trusses. Before the © 
struction of the Executive Office, ! 
third story was used for storage « 
as a file room for the Executive O% 
records. Since the roof trusses we! 
not designed to carry any appreci#! 
load on the lower chords, the hea’ 
dead weight thus placed on t 
floor created excessive stress 
connections, causing complet 
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fail in many imstances. 
with the necessity for 
the chord timbers for 
ns. caused sagging of the 
The weakened joints 


rd story 
vere braced with metal straps and the 
susges were Supported at points on 
partitions below. 
26 an appropriation of $375,- 
wy) was made to correct this con- 


by reconstructing the roof, 
-| story, and second story ceiling. 
\» contract was made for reconstruc- 
‘ the second story. New steel 
trusses were erected, and the 
rd story was completely rehabili- 
‘ated to provide nine guest rooms and 
servants rooms. 
When the work was finished in 
ygust 1927, the White House had 
sect and third stories of fire-resistive 
astruction and, except for an incon- 
sequential amount of non-fireproof 
structural steel introduced in 1902, a 
sood-constructed second story dating 
ick to the restoration after the fire of 


Few Changes Since 1927 

There have been relatively minor 
inges since 1927. In general, then, 

ve are down to date, and to the nub 
very good question put to me by 
Senator at a committee hearing. 
ud, “If the structural condition 
the White House is so bad, why 
in't we know about it before this?” 
inswer is Obvious. We don't 
wachild is coming down with the 
isles until it develops a_ rash; 
then we call the doctor. No one knew 
the White House was a very sick 
ulding until a symptom of the sick- 
sappeared. That symptom was a 
ration of the floor in the Presi- 
ts study which the President 
ticed when someone walked across 
Chere had been no previous reason 
believe that the supports of the 
floor were structurally in- 
dequate, but immediately on getting 
President's request, we made a 

. What we found 
idcated the need for an intensive 


‘tructural investigation of the entire 


nd floor. At the outset of the in- 

“sugations, we expected to find that 

the building needed was a new 

nd floor of fire-resistive construc- 

| air conditioning of the first 

', with provision for later exten- 
i to the second and third floors. 


Intensive Investigations Started 
‘mitial studies consisted of cutting 
“sat strategically selected places in 
ond floor. While it is mani- 
‘Impossible to detect all weak 
'S irom inspection holes, or to dis- 
ver all t) damage done in installa- 


tion of gas, water, and sewer piping, 
we did uncover sufficient evidence to 
convince us that a critical condition 
existed in the supporting timbers. 
Those under the President’s study 
were inadequate for the size of the 
room and were the cause of the de- 
flection or vibration that had at- 
tracted attention. This condition was 
found to be general throughout the 
second floor, except over the East 
Room. 

The structural timbers were tested 
and identified by the Forest Products 
Laboratory as short-leaf pine of ex- 
cellent quality. Probably they were 
entirely adequate when installed, but 
some 130 years of structural changes 
have resulted in imposition of both 
live and dead loads beyond those 
originally anticipated. For one thing, 
the provision of bathrooms for the 
second story, between 1874 and 1902, 
imposed a severe additional load on 
the floor timbers. Also, the installa- 
tion of plumbing involved extensive 
cutting into the joists. In the Presi- 
dent’s bath, the normal depth of the 
floor joists is 11 in. To install the 
drains, three of the joists had been cut 
down to a depth of 2 in. In other 
bathrooms, the joists had been cut en- 
tirely through, leaving their ends rest- 
ing on | X 4-in. boards laid on joists 
of the first-story ceiling. It is a 
tribute to the toughness of good tim- 
ber that it has successfully withstood 
such abuse for so long. 


Timber Depth Reduced from 18 to 5 Inches 


Enlargement of the State Dining 
Room in 1902 required removal of a 
brick bearing wall on the south side 
of the main corridor, which pre- 
viously was one of the supports of the 
second story. The substitute support 
consisted of 10-in. steel beams. To 
meet architectural requirements, the 
existing wood girders were notched at 
the supporting ends to receive the 
new steel beams. This left about 5 in. 
of the original 18-in. depth of the 
girder timbers to carry the load. As 
might be expected, they split for a 
distance of 4 ft from their support. 
How any timber could stand up for 45 
years under such treatment is hard to 
imagine—force of habit, perhaps. No 
indication of decay was noted in the 
timbers resting in the brick walls, nor 
was there «ny structural evidence of 
termite infestation. 

A portion of the ornamental plaster 
of the magnificent East Room ceiling, 
with its three great crystal chan- 
deliers, actually dropped 6 in. in 
October 1948. It was constructed in 
1902 by vertically nailing wood strips 
to the under side of the wood ceiling 
beams. The plaster was supported 
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on hardware cloth nailed to the wood 
strips. During the past 46 years the 
weight of the plaster had gradually 
drawn the vertical nails. It is apalling 
to think what might have happened 
had the ceiling fallen during some 
great state function. 

Though this situation was bad 
enough, further investigation revealed 
conditions even worse. The walls of 
the White House are brick and stone, 
with exterior facing of Aquia sand- 
stone. Cracks in the plaster and ex- 
posed parts of the brick backing 
directed attention to the condition of 
the masonry in general. The con- 
centrated loads imposed on the ex- 
terior walls are beyond the safe work- 
ing load established by the Bureau of 
Standards. 


Overloaded Brick Wall Badly Cracked 

The interior brick wall at the west 
side of the state stairway supports a 
truss at its south end that delivers a 
dead load of about 180,000 Ib, pro- 
ducing a unit bearing considerably in 
excess of that recommended as safe by 
the National Bureau of Standards. 
This particular wall cracked from the 
under side of the third floor at the 
truss support down to the first floor, 
and its condition is becoming pro- 
gressively worse. 

The Bureau of Standards was 
asked to test about 15 bricks of com- 
parable character and to examine the 
mortar as a basis for determining the 
carrying capacity of the wall. It re- 
ported that the wall had an ultimate 
capacity of 300 psi, which may be re- 
duced to 200 psi under long sustained 
loads. The truss reaction produces an 
average stress of about 150 psi, but 
because of eccentric loading the 
maximum critical stress may be more 
than double that amount. Gages 
were installed to detect any move 
ment in the wall. The measurements 
showed a widening of both cracks, 
and this movement has been deter- 
mined to be progressive. Engineering 
consensus is that the margin of safety 
here approaches zero, and that the 
failure of this one wall could precipi- 
tate the collapse of the entire struc 
ture. 


Foundation Conditions Explored 

A test excavation to investigate 
foundation conditions and test bor- 
ings to determine the character of the 
supporting soil were then made. 
These disclosed that the footings 
under the exterior wall were of rubble 
stone laid with inferior lime mortar 
and that no footing had been pro- 
vided for the interior brick wall at the 
point of excavation. The borings in- 
dicated that the soil immediately 
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under the footings is clay containing 
organic matter, and that 20 ft below 
the foundation footing there is an ex- 
cellent stratum of sand and gravel 
with a bearing capacity of 6 tons per 
sq ft. In contrast, analysis of the 
samples of soil underlying the exterior 
wall foundation verifies the classifica- 
tion of material from the borings and 
shows a degree of compressibility 
ranging from 2 to 5 percent under a 
load of 4,000 psi. 

Computations based on the soil 
tests indicate that the soil under the 
east end of the north wall will safely 
support only one-half as much weight 
as that at the west end. The lack of 
footings under the interior walls has 
resulted in their settlement. This 
differential settlement is so great 
that the interior walls not only have 
cracked but in places have pulled an 
inch or more away from the exterior 
walls. Weakened by earlier altera- 
tions and overloaded by the weight of 
the floors and roof, the interior walls 
have settled as much as 2 in. in 
places. 


Remedial Measures Sought 


When the dangerous structural 
condition of the White House was 
finally determined, Maj. Gen. Philip 
B. Fleming, M. ASCE, then Ad- 
ministrator of the Federal Works 
Agency, recommended immediate va- 
cating of the White House. As soon 
as this move had been made, we 
shored up the ceiling of the East 
Room and took all other possible im- 
mediate precautions against the oc- 
currence of minor failures that might 
set off a chain reaction resulting in a 
major collapse. 





Several schools of thought as to the 
best procedure for rehabilitation were 
then expressed with some heat. One 
advocated demolition and complete 
reconstruction. Another school was 
in favor of taking down and keeping 
the outer walls intact, while a steel 
and concrete or masonry building was 
constructed, and then refacing the 
new structure with the salvaged sand- 
stone. The third plan was to refrain 
from laying what might be considered 
sacrilegious hands on the exterior of 
the building and to keep it standing 
“as is’ in its character of a historic 
symbol during the work of reconstruc- 
tion. This plan would consist of in- 
stalling modern framework within the 
existing walls, to which they would be 
tied, resulting in a structure designed 
to carry all predictable loads, and re- 
sistive to fire and attack by the ele- 
ments. 

The discussion was resolved by 
legislative action creating a Commis- 
sion on Renovation of the Executive 
Mansion. The Commission consists 
of Senators Kenneth McKellar of 
Tennessee, chairman, and Edward 
Martin of Pennsylvania; Congress- 
men Frank B. Keefe of Wisconsin and 
Louis C. Rabaut of Michigan; 
Richard E. Dougherty, Past-Presi- 
dent of ASCE; and Douglas William 
Orr, Past-President of the American 
Institute of Architects. 


Engineers Named as Consultants 


The Commission has named as 
consultants Emil H. Praeger, M. 
ASCE, partner in the firm of Madi- 
gan-Hyland; ASCE President-elect 
Ernest E. Howard of Howard, 
Needles, Tammen and Bergendoff; 








and William A. Delano, New York 
City architect and former me ber of 
the National Capital Park ot 

Be ine u Capi ark and Play 
ning Commission. 

After a thorough study of all phases 
of the problem, the Commission ap. 
nounced that it had concluded to re 
tain the exterior walls and roof struc 
ture, underpinning the existing walls 
and carrying the new interior footings 
to a firm stratum found about 20 ft 
below the present shallow foundation 
The necessary excavation for this 
work will permit the building of a 
much needed basement to house the 
new mechanical equipment and other 
facilities not now available in the 
White House. 

It is the considered opinion of aj! 
who have critically examined the 
problem that the White House, , 
symbol of the Nation and the official 
home of our Presidents, should be 
permanent and provide all the moder 
facilities to meet the demands placed 
upon it. Though the structure did 
not spring full-fledged from the draw 
ing board of James Hoban, there is 
cause for rejoicing that its present 
dignity and architectural charm wi! 
be preserved unchanged for posterity 

These remarks can be closed on n 
better note than that of a direct quo 
tation from Theodore Roosevelt's 
message to Congress in 1902 concern 
ing the White House. He wrote 
“The stately simplicity of its arch 
tecture is an expression of the penod 
in which it was built and is in accor 
with the purposes it was designed 
serve. It is a good thing to preserve 
such buildings as historic monuments 
which keep alive our sense of cor 
tinuity with the Nation's past. 




















































Economic Studies Determine Design and Location of 


$8,000,000 Soap Lake Siphon 


IN ITS ECONOMIC STUDY of 
the design of a 2'/»-mile-long siphon 
at Soap Lake, Wash., carrying 5,100 
cfs, the Bureau of Reclamation has 
developed a thin steel-lined concrete 
pipe, as described by Robert Sailer, 
Assoc. M. ASCE, Head of the Bridges 
Section of the Bureau's Denver 
office, in his paper before the Struc- 
tural Division at the Fall Meeting. 
Mr. Sailer’s cost analysis isabstracted 
below. Presiding over the session 
was Craig P. Hazelet, M. ASCE, of 
Hazelet & Erdal, Louisville, Ky., 
Chairman of the Division's Execu- 
tive Committee. 

Another paper presented before 
the Division described the ‘‘Recon- 
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struction of the White House,’’ by 
W. E. Reynolds, M. ASCE, Com- 
missioner of the Public Buildings 
Administration, from which the 
preceding article was prepared. 

Timber testing was the theme of a 
paper by L. J. Markwardt, M. 
ASCE, Assistant Director, Forest 
Products Laboratory, Madison, Wis. 
in which the author pleads for 
“International Standardization of 
Timber Testing.’ An abstract ap- 
pears below. 

Robert Sailer 

“Soap Lake Sinohon, now under 
construction by the Bureau of Recla- 
mation, is part of the West Canal of 
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the Columbia Basin Project,’ Mr 
Sailer explained to the Structura 
Division. Near Euphrata, Wash 
50 miles southwest of Grand Coule 
Dam, the West Canal of the project 
designed to carry 5,100 cfs, crosse 
the lower end of the Coulee in th 
vicinity of Soap Lake. 

To determine the most economics 
location for the siphon, several po 
sible structures and locations wer 
considered. A pressure tunnel under 
Soap Lake was abandoned when rock 
was not found at a depth of 200" 
Likewise a 3,000-ft rockfill across the 
lake, which is 30 ft deep, was ©?" 
sidered impractical because the silt) 
clay bottom was found to be capable 
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“These studies showed that twin 
sipes cost about 25 percent more 
than a single pipe. It was noted 
that the cost of the steel pipe at a 
\00-ft head was nearly double that 
¥aconcrete pipe.” Further studies 
sulted in “the design of a mono- 
‘ithically constructed, steel-lined 
sine,” 22 ft in diameter with a rein- 
forced concrete shell thickness of 21 
in. The inside face of the pipe is a 
-in. steel liner which provides a 
yatertight membrane, an _ inside 
form, and serves as a part of the re- 
quired steel reinforcement. 
“Alternate bids on steel pipe and 
lined concrete pipe showed a 
g of over 30 percent by using 
newly designed steel-lined con- 
rete construction. Further studies 
r this installation, Mr. Sailer re- 
led, showed steel-lined pipe to be 
economical than concrete pipe 
wads over 92 ft. On the final 
m, about 8,000 ft of 22-ft-dia 
teel-lined concrete pipe is beng con- 
ted where the head is over 100 
for lower heads, 25-ft-dia con- 
e pipe is being used. The cost 


of the Soap Lake Siphon will be 
about $8,100,000. 


L. J. Markwardt 
“Considering the many thousands 


of wood species which comprise the 
timber resources of the world, the 





Craig P. Hazelet, Chairman, Executive 
Committee, Structural Division; Hazelet & 
Erdal, Consulting Engineers, Louisville, Ky. 


amount of research required to 
determine their properties is of a 
magnitude that could well engage 
the facilities of all agencies interested 
and working in this field,” Mr. 
Markwardt told the Stiuctural Divi- 
sion. “To make the combined ef- 
forts of all research agencies of 
greatest value,” he said, standard- 
ized test procedures are being de- 
veloped both nationally and inter- 
nationally. 


At present, in continental Europe, 
tests are made on small, clear speci- 
mens about 2X2 cm in cross section, 
but varying in size with each coun- 
try and also with the purpose of the 
test. Test methods in use in Europe 
are basically different in many re- 
spects from those used in the United 
States, Canada and elsewhere, where 
the specimens measure 2X2 in., Mr. 
Markwardt pointed out. 

Recognizing these differences in 
wood testing practices and in the 
evaluation of wood properties, con 
ferences have been held looking 
toward standardization. One was 
held in England in 1937 under the 
auspices of the Timber Research 
Committee of the International 
Union of Forest Research Organiza 
tions; another in 1939 at the same 
place in England; and the third in 
Geneva, Switzerland, in 1948, under 
the auspices of the Food and Agri 
cultural Organization of the United 
Nations through its Subcommittee 
on Mechanical Wood Technology. 

Because of the great investment 
already made in equipment and in 
test results obtained by using exist- 
ing standards, ‘international stand- 
ardization has taken the normal 
direction of establishing agreement 
on broad principles of methods 
rather than the establishment of 
complete, detailed methods,’ Mr 
Markwardt stated 





More Data Needed, Water Engineers 
Are Told 


LEAR WATER released from 
ige multi-purpose reservoirs, in 
xing up silt, may so change the 


regimen of rivers as to damage canal 


ersions, 


sewer outlets, bridge 
iers and other water-side struc- 


‘ures, Carl B. Brown, Assoc. M. 
‘SCE, Sedimentation Specialist, Of- 


1 Research, U.S. Soil Conserva 
Service, told the Hydraulics 
‘sion at its session on Thursday 
ming. In his paper, ‘‘Sedimen- 
n Investigations: History, Sta- 
ind Needs,’ he described how 


*cument blocks canals, diverts rivers 


re reservoirs. Irrigation engi- 
“rs have been fighting sediment for 
ntunes, he said. He pleaded for 
fe research and more data on silt 
vement so that changes in river 


“simen can be predicted in advance 


» has . 
‘ Dasis provided for estimating 


the total future costs of multi-pur- 
pose valley development projects. 

Traditionally Americans make 
plans for building before basic facts 
are available and then begin tobuild 
before the plans are done, Merrill 
Bernard, M. ASCE, Chief, Clima- 
tological and Hydrologic Services, 
U.S. Weather Bureau, told the 
Division at the same session. An 
exception to this rule is the practice 
of federal agencies which pool their 
needs for hydrological data and make 
a coordinated effort to obtain the 
necessary data. Mr. Bernard ex- 
plained the procedure begun early in 
1948 of accomplishing this by using 
punch cards and tabulating-machine 
methods. 

As a result of two trips to the 
Middle East, the last in 1947-1948, 
A. L. Wathen, Director of Engineer 
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ing, U.S. Bureau of Indian Affairs 
concludes that the full development 
of now unused water resources there 
could transform the area into an 
empire supported by agriculture at 
costs comparable to those of develop- 
ing river valleys in the United 
States. Such development would 
lift the standard of living of an 
impoverished people. In his paper, 
“Water Resources of the Middle 
East,’’ he briefed the plans and con- 
templated works to accomplish these 
objectives in Egypt, Iraq, Palestine 
and Arabia. 

This Thursday morning session of 
the Hydraulics Division was pre- 
sided over by Lorenz G. Straub, M. 
ASCE, Director of the St. Anthony 
Falls Hydraulic Laboratory at the 
University of Minnesota and Chair 
man of the Executive Committee of 
the Division. 


Carl B. Brown 


“For 6,000 years at least,” Mr. 
Brown stated, ‘sediment has ham- 
pered the efforts of engineers to con 
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trol and utilize the waters of the 
earth. In 4,000 B.c. hordes of 
slaves must have been employed to 
maintain the extensive network of 
irrigation canals in the valley of the 
Tigris and Euphrates Rivers which 
made of the plain of Babylonia a 
legendary Garden of Eden and the 
birthplace of irrigation engineering. 
Here at the head of the Persian Gull, 
Ur of the Chaldees was a thriving 
seaport, he told the Hydraulics 
Division. This city today lies buried 
in the desert 150 miles from the 
present shore of the Gulf. 

Speaking of harbor silting in this 
country, he said that of all the early 
ports on Chesapeake Bay, Baltimore 
alone prospered because it waged a 
constant battle against this menace. 
By 1831, the city had already spent 
$500,000 for harbor dredging. From 
IS36 to 1941 the federal govern 
ment dredged over 111 million cu yd 
of silt from the harbor at a cost of 
nearly $17 million. At the present 
estimated rate of sediment inflow 
about 600,000 cu yd annually—the 
government must spend annually the 
equivalent of nearly $0.50 per acre of 
watershed above the harbor to re 
move the product of soil erosion 
washed into the port's waters, Mr. 
Brown said. 

Despite the antiquity of the sedi 
ment problem, it has been less than 
i hundred years since the first scien 
tific efforts were made to under 
stand the phenomena of sediment 
transportation by streams, or to 
measure the quantities of sediment 
transported, or to evaluate the effects 
of sediment on water use, the 
speaker said. The tremendous in- 
crease in river basin developments 
during the past 20 years has magni 
fied the significance that must be 
attached to sediment. 


The multi-billion-dollar river 
basin developments being construct- 
ed or authorized on alluvial streams 
such as the Missouri, Red, Arkan- 
sas, Rio Grande and their tribu- 
taries, will when constructed rather 
completely disrupt the present equilib- 
rium between river flow and river 
bed, Mr. Brown declared. The 
river flow, normally laden with sedi- 
ment, will issue from giant dams 
crystal clear. It will obtain from its 
bed and banks such loads as it can 
pick up and transport. Lowering of 
the bed may affect bridge piers, 
water intakes, sewer outlets, bank 
stabilization works and levee sys- 
tems, he warned. 

On the other hand, the bed load 
brought in by tributaries down 


3% 


stream from the reservoir may be 
too much for the regulated flow of 
the main river to move, Mr. Brown 
pointed out. The local channel plugs 
thus formed may accelerate flooding, 
cause bank erosion, and otherwise 
damage river valley developments. 
Channel aggradation above reser- 
voirs will produce equally critical 
problems, he believes. 





Lorenz G. Straub, Chairman, Executive 
Committee, Hydraulics Division; Director, 
St. Anthony Falls Hydraulic Laboratory, 
Minneapolis, Minn. 


Means of predicting these changes 
in advance would at least give a basis 
for estimating what the total future 
cost of multi-purpose developments 
may be. This cost rather than 
merely the initial cost of the dams 
should be evaluated in terms of the 
project benefits, and perhaps against 
alternate plans or designs, the 
speaker said. 

Administrators, legislators, engi- 
neers and conservationists alike need 
to be made aware of the implications 
of sediment in the short-term as 
well as the long-term efficiency, even 
in some cases in terms of the sound- 
ness, of projects included in the 
multi-billion-dollar river basin de- 
velopments now under way, he 
said. His conclusion is that more 
data are needed on the whole prob- 
lem of sediment, and also that there 
is a pressing need for the adequate 
analysis of existing data for im- 
mediate use. 

Merrill Bernard 

The water planner's idea of Uto 
pia, Mr. Bernard told the Hydrau- 
lics Division, is a place where, for 
every point of planned or potential 
development, there is available a 
record of streamflow of sufficient 
length to include the physical ex- 
tremes and embracing a sufficient 
number of observations to make it 
statistically significant. Lacking 
such records, he said, the planner has 
managed to overcome the deficien- 
cies in available records by convert- 
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ing precipitation data to runoff }, 
means of assumptions which are be 
coming more and mor dependab, 
as time passes. 

It is the inclination of Americans 
to begin to build before the plans 
have cooled off, and to begin to plat 
before the basic facts are known, }y 
pointed out. An exception to th, 
traditionai rule is the determinatio, 
of federal agencies to pool thei 
hydrologic data needs and to eq 
ordinate their efforts in acquiring 
such data. Evidence of this deter 
mination is the program of the Hj 
drologic Subcommittee of the Fed 
eral Inter-Agency River Basin Com 
mittee, the speaker said. During 
the calendar year 1948, the Syb 
committee held field conferences a: 
14 points throughout the country, s 
selected that field representatives o 
the participating agencies coul 
gather and confer with minimun 
travel expense. The Subcommitte 
consists of representatives from th 
Corps of Engineers, Bureau of Re 
lamation, Soil Conservation Sen 
ice, Forest Service, Geological Sur 
vey, Public Health Service, Federa 
Power Commission, Bureau of Pub 
lic Roads, Tennessee Valley Author 
ity, and the Weather Bureau. Th 
first conference, considered as a pilot 
project, was held in New York 
January 14-16, 1948, and at it : 
technique was devised for systemat 
cally assembling field opinion as t 
the location of stations that shoul 
be added to the network in order ' 
bring it up to adequate density lo 
practical purposes. 

Among the first tasks undertake: 
by the Subcommittee was the maj 
ping of the nation-wide network ‘ 
stations at which hydrologic obser 
vations are made. The networ 
maps went far toward meeting th 
innumerable requirements of th 
participating agencies in the oper 
tion as well as planning of field pr 
ects. 

A no less important 
was served in revealing the deticie! 
cies of the basic network. Great 
“open spaces’’ were brought to light 
While the planning agencies were ” 
course aware of these, they me 
vidually could do little to remedy & 
situation because of the highly mte 
related agency interests imvolve 
Mr. Bernard said. —-_ 

“The trickiest problem facing &* 
Subcommittee was the priority clas 
sification of stations recommended 
Mr. Bernard stated. The imp 
tance of a projected station 
flected not only the areal represen’ 
tiveness of the point at which 
station was to be located, but als 


purpos 
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ortance of the record 


runoff L 
h are b, e taken there to the planning 
-pendabj, wencies tl would use the data. 

. rdingly an equation was de- 
Lmericans _d including these variables. Fol- 
the plans ang the conferences, the recom- 
in to plat tions were processed and sum- 
nown. hy punched cards and 
n to th. ine methods to deter- 
rminatio; the number of each type oi 
ool their ryvation station required. Mr. 
id to ¢ nued 


‘The density of a network of pre- 


acquiring 
his deter sitation stations cannot be ex- 
| the H) oressed as the average distance be- 


the Fe ‘ween stations or the area repre- 
sented by the average station. The 


isin Con 
1 os station record represents an experi- 
the Syb. Magenceatapoint. In the Plains region 
rences 9: Magpaod in a general storm of moderate 
vuntry. s proportions, the record at one point 
tatives nay compare closely with that at 
°s coul nother point a considerable dis- 
minimun tance away. During showery con- 
ommitte jitions characteristic of the summer 
from th ime, two stations quite close to- 
u of Re gether may record widely differing 
on Ser amounts of rainfall. In mountain- 
rical Sur us country where the physiography 
. Federal of the region exerts the major con- 
1 of Put trol on climate, two stations within a 
Author few miles of each other may produce 
au. Th extreme differences in the precipita- 
as a pil tion record.” 
Ww Vorl ese factors and others were 
| at it relully considered by the Sub- 
vstemat tee in planning the expansion 
ion as t ts all-purpose network of hy- 
it shoul rulogie stations, the speaker said. 
order ' 
aie fn A. L. Wathen 
nost striking feature of the 
dertak le East is that although it was 
the maj seat of the oldest civilization 
twork mm, Mr. Wathen stated, ‘“‘it is 
ic obser ractically virgin territory in so far 
networ ern development of its re- 
eting t rees ts concerned.’ He believes 
of tl that the full development of re- 
1e oper sources now unused could transform 
ield pr croup ol impoverished states into a 
igricultural, industrial and 
purpos ercial empire, and that the 
defice would be low compared to that 
- Great any river basin developments in 
to ligt t mted States. The return on 
Ss wert Me investment in terms of a better 
ey it st rd of living for a large number 
medy t cople would be very high. 
hly intet the Nile River basin of over a 
c square miles live 50 million 
-0 million of them in Egypt. 
icing t wan D 130 ft high; Gebel 
rity clas ~ 4 Dam, 20 ft high; and Sennar, 
ide it hig 'w provide flood protec 
im} . t and irrigation water 
tion + ucres in Egypt and one 
resent acres in the Sudan. 
ich th Recent plans to construct dams at 


but alsoME" outlets of Lakes Victoria and 





CAMEL-POWERED pumping plant raises water from ancient spring for irrigation of Arabian 
date grove. Water in skin bucket is lifted by means of pulleys so as to discharge into ditch. 
Graph, prepared from data collected by author A. L. Wathen, shows capacity curve of pump 


per camel, per foot of lift. 


Tana would provide the key struc- 
tures in a plan for complete control of 
the Nile, he said. With hydroelec- 
tric power, several thousand pump- 
ing plants are proposed to lift water 
extensively from canals, rivers and 
the underground basin to supply 
land now lying above the gravity 
canals and to keep groundwater 
levels down. The area susceptible 
to economic development under 
present and future conditions may 
exceed 12 millionacres. This would 
result in doubling the present agri- 
cultural production and in raising 
the level of living of the people of 
Egypt, Sudan, Ethiopia and Uganda, 
stated Mr. Wathen. 

In the Tigris-Emphrates Valley, 
legendary cradle of civilization, irri- 
gation dates from prehistoric times. 
Some ancient canals were 400 ft wide 
and date back to 5000 B.c._ Esti 
mates of the ancient population run 
as high as 50 million, and the present 
population is 8 million, he said. 

Full development of the Tigris and 
Euphrates Rivers by storage, prin 
cipally in Turkey but also in Syria 
and Iraq, together with adequate 
drainage, would increase the present 
5 million acres of irrigated land to 
not less than 10 million acres, he 
believes. Hydroelectric power could 
be generated for industrial use and 
for the manufacture of nitrogen base 
fertilizer. This development, ac- 
cording to Mr. Wathen, would im 
prove the standard of living of the 
present population as well as pro- 
vide a reasonable standard of living 
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for an additional 20 to 30 million 
peop's 

The Litani River, draining the 
southern part of Lebanon and dis 
charging into the Mediterranean near 
Tyre, supplies more water than can 
be beneficially used in Lebanon 
Plans, which must have the approval 
of Lebanon, would divert surplus 
water to Palestine. The River Jor 
dan also rises in southern Lebanon 
and flows through Lake Huleh and 
the Sea of Galilee to the Dead Sea 
The latter is 1,286 ft below sea level. 
Plans for using the excess Litani and 
Jordan waters involve a dam on the 
Jordan at Jericho, and a pumping 
plant to lift Jordan water over the 
hills near Jerusalem. The program 
includes a 1,000-cfs canal from the 
Mediterranean into the Dead Sea 
for the generation of 85,000 kw of 
power from the 1,200-ft head thus 
made available. Full development 
of the irrigation and industrial poten 
tial of Palestine, according to Mr. 
Wathen, would provide for a reason 
able standard of living for 5 million 
instead of a lower standard for the 
present 2 million people. 

In Arabia, which supports a 
population estimated at 7 million, 
there are few places where surface 
storage is feasible. Control of flow 
ing springs believed to be fed from a 
vast underground limestone strata 
400 ft thick, 250 miles wide and 700 
miles long, should be studied further 
to determine the feasibility of ex 
panding irrigation there, Mr 
Wathen stated. 

















Special Assistant to The Assistant Secretary of State for Economic Affairs, Washington, D.C. 


AMERICAN ENGINEERS should 
be vitally interested in the increased 
emphasis in United States foreign 
policy on the importance of advancing 
the economic development of the un- 
derdeveloped areas of the world. It 
is inevitable that any such objective 
can be reached only through the wide- 
spread use of modern technical meth- 
ods and the expansion of productive 
facilities. 

Economic development in most 
countries in the past has been greatly 
assisted by the flow from othe> areas 
of technical knowledge, of capital, and 
oftentimes of population. New ef- 
forts are now being made to expand 
‘reatly the flow of technical knowl 
edge to the underdeveloped areas and 
to encourage the process of overseas 
private capital investment. 


Two Legislative Programs Presented 

[wo legislative programs aimed at 
the developrnent of underdeveloped 
ireas were s-ibmitted to Congress by 
the President on June 24, 1949. The 
first provides for an expanded pro- 
gram of technical assistance, and the 
second for experimentation with cer- 
tain ways of encouraging the flow of 
private capital investment. 

The methods of aiding economic 
development by providing technical 
assistance are numerous, including 
for example, the initiation of broad 
economic surveys; the provision of 
expert advisers and missions; the 
establishment of research centers, ex- 
perimental centers and demonstra- 
tion projects, and bilateral coopera- 
tive projects by governments (ser 
vicios) on specific problems; and the 
exchange of students, teachers and 
technical personnel. 

Governmental organizations and 
private groups, both profit and non- 
profit, have had considerable experi- 
ence in disseminating technical know- 
how, particularly in Latin America. 
The widest possible use of these chan- 
nels is envisaged under the Point IV 
Program. The United Nations and 
the many associated and independent 
international agencies will also carry 
on a major share of the work. 
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“IN ORDER TO enable the | 
United States, in cooperation — 
with other countries, to assist | 
the peoples of economically 
underdeveloped areas to raise | 
their standards of living, I 
recommend the enactment of 
legislation to authorize an ex- | 
panded program of technical | 
assistance for such areas, and | 
an experimental program for 
encouraging the outflow of 
private investment beneficial 
to their economic develop- 
ment."” —from President Truman's 
Recommendations to the 81 st Congress 


The second aspect of the Point IV 
Program is the endeavor to stimulate 
private international capital invest- 
ment by reducing certain non-business 
obstacles to investment abroad. It 
recognizes that private savings pro- 
vide the main source of foreign invest- 
ment capital. Private capital can 
contribute not only the funds but also 
the t.chnical, managerial and organi- 
zational talents necessary for their ef- 
fective use. 

The program for fostering capital 
investment will not guard an in- 
vestor against normal business risks. 
Supplemented by the bilateral com- 
mercial agreements being negotiated 
with other governments, however, 
the investment guarantee program 
may give the investor protection 
against non-business hazards such as 
inability to convert earnings and capi- 
tal into dollars. 

The two aspects are, of course, re- 
lated. The technical cooperative 
assistance phase of the program will 
serve to stimulate investment by de- 
veloping profitable investment oppor- 
tunities, improving the stability of 
foreign governmental administration 
and fiscal management, and improving 
the health, education, and skills of the 
local populations. 

The development program will lean 
heavily on private United States en- 
gineering and contracting firms. 
Hundreds of American and other en- 
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Point IV Program to Lean Heavily on Privatem 
U.S. Engineering and Contracting Firms 


From Address Before Construction Division at Washington, D.C., Fall Meeting 
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gineers will go abroad annually » 
assist governments in developing 
their mining, transportation, sanits. 
tion, irrigation, aviation and oth 
facilities. Since a shortage of avail 
able technical experts will serioysh 
limit the scope of the program, it ; 
hoped that American engineers wil 
respond generously in making avail 
able their essential services under t 
prog-am, both as individual mem) 
of technical teams and as contract: 
for technical services. The program 
moreover seems to presage a new 
scope of engineering activity and edu 
cation in the United States. 

It is anticipated that the program 
will be relatively inexpensive, par 
ticularly in proportion to its poten 
tial benefits. Exporting technica 
know-how may be a complicated proc: 
ess, but it is not a very expensive one 
The increase in private foreign invest 
ment would, by definition, be outsid 
the Government budget. A very great 
deal can be accomplished on a smal 
outlay by the Government. This low 
cost is by no means an indicator of the 
force and significance of the Point [\ 
Program, however. 


Processes Have Cumulative Effect 


Reco 
The revolutionary magnitude of th High 

program lies in the fact that the proc 

esses of technical cooperation ane 

capital investment are cumulative NOM 

effect. As the program develops LANC H 

more and more competent technicd ” mike 

personnel will become available, mor owtes ) 

experience will be gained, and ways”) 

disseminating information will be 
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proved so that the technical coopers ee 
tion aspects of the program will be & construct 
panded. The investment aspects ag 
be expected to grow progressive! ape 
after technical assistance has pave .. ‘solu 
the way, and capital investment wil Division 










produce more capital available for ™ 
vestment, both local and foreig®, 
Thus, the judicious application ‘ 


that mor 
help pay 


_ 


technical knowledge coupled with © ety, 
vestmert can bring about, gradual! Chief 
at first, and then with snowballis Roads C 
momentum, a revolutionary MPP" Ry voc 
ment in the material and social well Departm 
being of the world’s peoples. 
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Technical Research Contributes to 


Progress in Construction Industry 


CONTRIBUTI INS to technical re- 
earch in the construction industry 
gere discussed in two of the th-ee pa- 
cers presented at the Construction 

eon session at the Society’s Fall 


hyv7s100 


Meeting in Washington, D.C. C. F. 





fimer K. Timby, Chairman, Executive Com- 
nittee, Construction Division; Howard 
Needles, Tammen and Bergendoff, New 
York, N.Y 


Rassweiler, Vice-President, Research 
and Development, Johns-Manville 
Corp., spoke on “Technical Research 

the Construction Industry,’’ fol- 


lowed by Robert F. Legget, M. AS- 
CE, Director of Building Research, 
Canadian National Research Coun- 
cil, Ottawa, Canada, whose subject 
was “‘Building Research in Canada.”’ 
Mr. Legget’s paper was discussed by 
Mason C. Prichard, M. ASCE, As- 
sistant to the Chief, Military Con- 
struction Division, Corps of Engi- 
neers, U.S. Army, Washington, D.C. 

The session was presided over by 
Elmer K. Timby, M. ASCE, Chair- 
man of the Division’s Executive 
Committee, of the firm ef Howard, 
Needles, Tammen and Bergendoff, 
New York. The first speaker was 
Samuel P. Hayes, Jr., Special Assist- 
ant to the Assistant Secretary of State 
for Economic Affairs, who addressed 
the meeting on the ‘Point Four Pro- 
gram of the United States.’’ His ad- 
dress is abstracted elsewhere in this 
issue. 


C. F. Rassweiler 
“Organized experimental work has 
a wonderful opportunity at the pres 
ent time to contribute to the progress 
of the building industry and, through 
it, to the general well-being of the 
country,’’ Mr. Rassweiler told mem- 


bers of the Construction Division 
He discussed various difficulties which 
beset the conduct of research in the 
building field, enumerating four in 
particular—the difficulty of defining 
the objectives of such research, the 
difficulty of stimulating research im 
fields where it is lagging, the difficulty 
of evaluating new accomplishments, 
and the difficulty of securing prompt 
utilization even of well-authenticated 
advances in materials and teehniques. 

He spoke highly of the recently ini- 
tiated Building Research Advisory 
Board, which has been constituted 
under the National Research Council 
and explained that the Board's activ 
ities are limited in two ways. First 
the Board is limited to those problems 
for which experimental research can 
offer a solution; and second, it is not 
organized to conduct research itself 
and can only stimulate and coordi 
nate the research of other agencies. 

After stating that the problem of 
stimulating and coordinating re- 
search in the construction industry 
is so great that no organization can 
do a complete job immediately, 
Mr. Rassweiler concluded by ex- 
pressing the belief that the Building 
Research Advisory Board will be- 
come a major factor in helping the 
building industry achieve outstand- 
ing technical progress. His paper 
will be given more thorough treat- 
ment in a forthcoming issue. 





Record Population Growth Creates 
Highway Problems in Washington Area 


AN UNPRECEDENTED AVA- 
LANCHE of federal personnel, civil 
uid military, has poured into Wash- 
ington D.C., since 1940. It ‘has 
Spied over into Virginia and Mary- 
and, creating there and in the Dis- 
‘ct cf Columbia needs for highway 
“astruction beyond the capacities of 
resident taxpayers alone to pay for. 
_ ‘i asymposium on the problem and 
$ solution before the Highway 

‘sion, three speakers concluded 
it more federal aid is essential to 
“<P pay lor the highway net needed 
~ Serve the federal city. The 
a iK€TS we re William F. Childs, Jr., 
ee: Engineer, Maryland State 
> phy mission; C. S. Mullen, 
— C hief Engineer, Virginia 
~“Partment of Highways; and S. R. 
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Harrison, Deputy Director of High- 
ways of the District of Columbia. 





Harold G. Sours, Chairman, Executive 
Committee, Highway Division; Baldwin and 
Sours, Columbus, Ohio 
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More extended comments by these 
experts will be published in the next 
issue of CrviL ENGINEERING in a sym 
posium entitled, “Growing Popula 
tion of Nation's Capital Creates Traf 
fic Congestion in Adjoining Metro 
politan Areas.” Articles in this sym- 
posium will outline methods for meet- 
ing the present serious congestion in 
detail, each author discussing the 
situation as it relates to his particular 
area. 

Presiding over the Division session 
was Harold G. Sours, Assoc. M 
ASCE, chairman of the Division’s 
Executive Committee, of Baldwin & 
Sours, Columbus, Ohio. The Com- 
missioner of the Bureau of Public 
Roads, Thomas H. MacDonald, Hon 
M. ASCE, presented a paper on the 
“National System of Interstate High- 
ways’; and H. E. Hilts, Assoc. M 
ASCE, Deputy Commissioner of the 
Bureau in charge of design, recently 
returned from Turkey, told the Di 
vision about his experiences in high 
way planning there. 
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Forty-Million-Dollar Suspension Bridge to 
Link Delaware and New Jersey 


HOMER R. SEELY, M. ASCE 


Project Engineer, Howard, Needles, Tammen & Bergendoff, 
Conediies Engineers, New York, : 


THE DELAWARE MEMORIAL BRIDGE, now unde: construction across 
the Delaware River about two miles south of Wilmington, will connect 
Delaware's du Pont Highway with New Jersey's new Turnpike, now being 
planned. With its clear span of 2,150 ft, the structure will be the sixth 
longest suspension bridge in the world and will cost about $40 million. 
The project extends for a distance of 31% miles, including the bridge length 
of 10,765 ft between abutments. Construction methods employed in the 
foundations of this structure are described in the following article. 


MOST OF THE SITE of the Dela- 
ware Memorial Bridge ts within the 
State of Delaware as the state line is 
the low-water mark on the New Jersey 
shore Legislation passed by the 
State of New Jersey enables the 
entire project to be built, owned and 
maintained by the State of Delaware. 
An Act of Congress voted in July 
1946 granted a franchise to the state 
for such construction, subject to the 
approval of the Secretaries of War 
and Navy, which was granted on 
March 15, 1947 

Che permit stipulated that a hori 
zontal clearance between fender lines 
of 2,000 ft, measured normal to the 
center line of the channel, must be 
provided, and an underclearance of 
175 ft above mean high water for a 
channel width of 1,500 ft. Accord 
ingly, the span length of 2,150 ft was 
fixed. (See Fig. 1.) 

Bids were taken on January 6, 
1948, for the construction of the 
tower piers and anchorage founda 
tions for a six-lane structure. How 
ever, the award of such a contract 
was not possible because of a decision 
to postpone the issue of the bonds 
until a more favorable market ex- 
isted. Also, considering the total 
bond issue of $40,000,000 which had 
been authorized, a reduction in the 
capacity of the bridge from six to four 
lanes was decided on 

Che bonds were issued on this basis 
in June 1948, and to date contracts 
have been entered into as listed in 


rable | 


Ka 4% 


The bridge project extends from 
New Castle Avenue, Del., to Shell 
Road, N.J., an over-all distance of 
3'/, miles. The State Highway 
Department with federal-aid funds 
plans to extend the Delaware ap- 
proach westward as a limited-access 
highway to connect with the du Pont 
Highway. The New Jersey approach 
will connect directly with the New 
Jersey Turnpike, now in the planning 
stage. The toll booths and adminis- 
tration building will be located on 
the Delaware side just east of New 
Castle Avenue. 

The tower piers and anchorage 
foundations will be founded at various 
depths on strata of hard clay or sand 
which, by means of tests on undis- 
turbed samples 
taken from _bor- 
ings, were found 
to be capable of 
withstanding the 


design unit loads. ar 


CLAMSHELLS (right) 
dredge caisson for 
east tower pier. 
Caisson, 69 ft wide by 
116 ft 10 in. long, is to 
be founded at El. 

112 on stratum of 
hard clay. This is 
considerably deeper 
than west tower pier, 


founded at El. —87. 


FIG. 1. DELAWARE MEMORIAL BRIDGE (below) provides 2,000 ft of horizontal clearan 
between fender piles. Elevation of intersection of center line of cables and center lise 
tower is 442.17 ft. Elevation is drawn looking north. 
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All four foundations were designed ty 
be constructed by dredging in op 
caissons. However, on account , 
the short supply of plate steel for cop 
structing the caissons, the contracts 
was given perimussion to construct t 
east anchorage foundation in a coffer 
dam. The caisson for the west wa 
chorage foundation is 95 ft 1 in. wig 
and 220 ft 10 in. long and is plannef 
to be founded at El. —96 ft. Th 
caissons for the tower piers are eac 
69 ft wide and 116 ft 10 in. long ang 
are planned to be founded at El. -§ 
for the west pier and at El. —112{ 
the east pier. 

The cutting edges for all three cais 
sons were assembled at the New Yorl 
Shipbuilding Plant at Camden, \. 
Welding was used entirely in assem 
bling the cutting edges and extending 
the sides and interior bracing. The 













cutting edge for the west tower picfod as « 
was floated on March 29 and placediPhiladelp 
in position on July 5. By Octobegiipreparato 
1, a total of 7,118 cu yd of concretg@inchorage 
had been placed in this caisson wit! Tempo 
the cutting edge at El. —S3. Theislands 6) 
cutting edge for the east tower pegitructed | 
was floated on April 26 and placedjfrom the t 
in position on August 8. As lusters v 
October 1, in all, 4,579 cu yd of condiemaining 


crete had been placed with the cutting positio 











f tructed 
Pw i? The co 
‘ Ys inch 
nstructe 
OATING 
laces conc 


bacreting 
aterials ar 


4% ws 


We ve WW Wee 8 ene =_ameer 


Dl: Ee Ee Ee Ea Ee Ee Eg 
8 —. 
Oh — 5 @ 340'=1700! ——17 @ 120° 840" 





to 


lesigned t 


iz in Of 


ccount 
“el fc iT Con 
contract 
istruct the 
in ac iffer. 
* West an 

1 in. wid 


is plann 
) fit. 


S are eac 
. long an 
it El. —§ 


1121 


three cai 


q 

























FLAWARE MEMORIAL BRIDGE will have world’s sixth longest suspended span of 2,150 ft 
ted bridge, to cost $40,000,000, will carry four highway lanes over Delaware River 


§ 


New Yor 
iden, NJ 
in assem 
extending 


ung. Th 
tower pit 
nd place 
¥ October 
f concretg 


sson wit 


-S3. TI 


Lower pit 


nd place 
s As 
vd of « 
he cuttu 


1] clearan 
nter line 





















: Wilmington, Del. 


‘the caisson at El. —59. The 
x edge for the west anchorage 


lation was launched on April 28 
is of October 1 was still in 


idelphia having its sides extended 
paratory to being towed to the 


rage location. 
rary steel sheetpile sand 
in diameter were con- 
upstream and downstream 
wer pier sites and steel pile 
driven along the two 
to hold the caissons 
during sinking. For the 

rage caission, four sand islands 
diameter have been con 


dS It 


5S were 


faces, 


cofferdam within which the 
horage foundation is being 


structed is 99 ft 2 in. wide and 225 
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\JATING CONCRETING PLANT containing two 2-cu yd mixers, 
aces concrete in river piers and anchorages. 
ting plant has two mixers of l-cu yd capacity each. All 
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ft 9 in. long. The 100-ft lengths of 
MZ 38 steel sheetpiling were driven 
to depths of from 77 to 84 ft. Mc- 
Kiernan Terry 10-B-3 hammers were 
used, and in some cases from 1,500 
to 2,000 blows per ft were required to 
secure final penetrations. 

In constructing the cofferdam the 
first operation was to predredge the 
area of the foundation to a depth of 
—40 ft. Then four units of welded 
structural steel bracing were assem- 
bled on barges floated one at a time 
to the site, and lowered by floating 
derricks into their proper positions, 
each unit being supported on six steel 
«pud beams driven below the found- 
ing depth. Each unit of bracing 
provided transverse and longitudinal 
struts at Els. —41, — 26.5, —11.5 and 


Second floating 
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+8.0, spaced approximately 18 ft on 
centers with vertical posts at each 
intersection, braced diagonally with 
structural angles in the vertical 
planes in both directions. When 
the placing and driving of the sheet- 
ing were completed, the material 
within the cofferdam was dredged 
to the founding depth, which aver- 
aged —68.5 ft. Divers were used 
to check the removal of the soft dis- 
turbed material, which was accom- 
plished with air lifts. 

Tremie concrete was then placed 
throughout the bottom area of the 
cofferdam to a depth of 32 ft, being 
placed in four 8-ft lifts. The opera 
tion was carried on continuously 
starting about 8:30 a.m., Monday, 
August 15, and finishing about 6:15 
p.m., Monday, August Two 
floating concrete plants were used, 
one containing two 2-cu yd mixers, 
and the other, two l-cu yd mixers. 
All concrete materials were batched 
in weighing hoppers directly over the 
mixers. The water within the coffer- 
dam was pumped out after seven 
days, and the remainder of the 
foundation is now being constructed 
in open air. Construction was com- 


pleted up to El. — 22.5 as of October 1. 


27. 


All the approach piers are founded 
on untreated timber piles, while the 
two abutments are on treated piles. 
Four of the approach piers on the 
Delaware side and two on the New 
Jersey side are located in the river, 
and the conventional steel sheetpile 
cofferdam construction was used for 
their foundations. The material with- 
in the cofferdams was dredged suffi- 
ciently to allow for the depositing 
of a 2-ft layer of sand over the mud 
bottom upon completion of the pile 
driving. The piles were fitted with 


STEEL SHEETPILE COFFERDAM is used in construction of all 
river approach piers. 
timber piles, fitted with steel shoes and driven to practical refusal. 
Work on east river approach pier is shown here. 


All approach piers are founded on untreated 
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reused as top dimensions of piers are constant. 
any single pour is 16 ft. 


through pilasters. 


steel shoes and were driven with 
MeWiernan-Terry 10-B-3 underwater 
steam hammers. The specifications 


required all piles to be driven to 
‘practical refusal,’’ deemed to be such 
is would give a bearing capacity of 
it least 35 tons as determined by the 
Engineering News formula. Steel 
spud beams were used as leads for 
positioning and driving both batter 
und vertical piles. 

After the bottoms of the cofferdams 
were sealed with a 5- to 6-ft layer of 
treme concrete, the water within 
the cofferdams was pumped out, the 
piles cut off to grade, and the re 
mainder of the pier bases constructed 
in open air. All concrete for the 
river work 1s distributed by chutes 
ind deposited directly in the forms 
through elephant-trunks wherever 
the elevation of the pour permits. At 
higher elevations the concrete is 
hoisted in bottom-dump buckets. 
By October 1, the four pier bases on 
the Delaware had been com 
pleted and the pier shafts were well 
udvanced. On the New Jersey side, 


side 


FORMS FOR RIVER PIERS on west, or Delaware approach are 


Spandrel forms are carried on two 26-in. 
[-beams supported by 14-in. 73-lb steel-pile sections embedded 


Maximum height of 


TIMBER MATTING in foreground protects underground peo 
lines from falling objects. Photo taken on center line of stru 

looking west, shows piles being driven for east approach land pier 
and railroad siding used to haul materials. Siding will be let j 






place for use in steel erection. 


plete. Granite facing was embedded 
on the faces of the pier bases above 
El. —5 to withstand the erosion of 
tidal waters. The faces of the tower 
piers and anchorage foundations are 
protected in similar manner. 
Specifications permitted the use of 
form lining for the river approach 
piers. Accordingly the contractor con- 
structed his forms with 1|'/4-in. tongue- 
and-groove horizontal lagging, with 
'/g-in. Masonite lining placed with 
the smooth side against the forms. 
Studs 3X6 in., spaced approximately 
| ft 4 in. on centers, and wales made 
of two 3X6-in. timbers, spaced from 
2 ft Oin. to 3 ft 6 in. on centers, served 
to reinforce the lagging. Tyscrus form 
ties, */4 in. in diameter, were placed 
between the wales at about 2-ft 
centers. As the top dimensions of 
the piers are constant, the shaft form 
units were reused on successive pours, 
working from the tallest to the 
shortest pier. The maximum height 
of any single pour was 16 ft. <A 7-ft 
length of 14-in. 73-lb steel-pile sec- 
tion was embedded through the 





me cofferdam had been dewatered pilaster at the top of each shaft to 
und the piles partially cut off to support the two 26-in. I-beams used 
grade he piling in the second to carry the spandrel forms. The 
‘offerdam was substantially com- _ surface of the concrete was depressed 
TABLE |. CONTRACTS FOR DELAWARE MEMORIAL BRIDGE 
ESTIMATED 
CONTRACT CONTRA( k DarTt Cost 
flower pier " inchorage Merritt Chapman & Scott Corp July 48 $11,494 586 
New York, N.Y 
West approach embankment itro & Sons, Inc Oct 48 22,500 
Approach river pier Merritt, Chapman & Scott Corp Jan 19 1,291,240 
West approac! and pier Conduit & Foundation Corp Phila lan 419 609 520 
delphia, Pa 
East approach land pier Lewis & Bowman, In Norfolk, Va lan 49 709 650 
Anchorage blocks Merritt, Chapman & Scott Corp Jan 49 1.830.000 
lowers and suspended steel work American Bridge Co Philadelphia Mar. ‘49 6,119,300 
Pa 
Cables and suspenders American Bridge Co Mar. ‘49 2,311,985 
Approach superstructure stee!] work Ameiican Bridge Co Mar. '49 5,299,805 
lower clevators Otis Elevator Co., Philadelphia, Pa Sept. "49 32,985 
East approach grading Henry Eastburn & Son, Newark, Del Sept. "49 56,210 
West appreach grading Henry Eastburn & Son Sept. "49 134,101 
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adjacent to the embeded beams t 
permit patching of concrete after th 
projecting ends of the beams we 
burned off. 

The land piers and abutment ont 
New Jersey side are all located | 
relatively stable ground. According! 
the contractor elected to construct t! 
footings in open excavations. T! 
groundwater elevation was lower 
by a series of well points surroundis 
areas containing several pier site 
Subsurface conditions in this are 
required jetting to assist in dnvig 
the piles. The procedure used w 
to first jet a hole about 30 ft de 
at the location of the pile. Then t 
pile was positioned and driven, t 
jet being reinserted beside the p 
and kept operating down to the 3 
depth while the pile was being dnv¢ 
to its required bearing. Pile lengti 
generally varied from 55 to 60! 
Vulcan No. 1 and Super Vulcan \ 
50 C steam hammers were used | 
drive these piles. 

Specifications for Land Pier Forms 

The specifications provided th 
the forms for all land piers and abu 
ments be constructed with dress 
lumber with the boards placed 
tically. Accordingly the contract 
constructed his forms with 2 X 
tongue-and-groove lagging remlors 
with steel channel wales spaced '" 
2 to 3 ft on centers. The wales 
made up of two 4-in. channels 
per ft) placed back to back ™ 
2-in. wood spacers between 
A 2X 6-in. batten stnp was bolt 
to the channels to bear agains’ 
lagging. Tyscrus form ties “+™ 
diameter were placed betweet 
wales on 2- to 3-ft centers. * 
maximum height of any single 
was 16 ft. The spandrel formset 
piers were carried on two 241. | 
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ight) prior to placing layer 

} inside cofferdam for land 
Delaware approach. Piles 
m 40 to 70 ft. 


were supported at each 


od i = ced timber pile bents rest- 

- ‘rectly on the pier footings. 

"The concrete for the land piers on 

the New Je side was mixed in a 
ventral uxing plant contaiming two 
~» yd mixers with batching hoppers 


sirectly over the mixers. 


The mixers 
| high enough to permit 


were moun te 

secharge of the concrete into bottom- 

jymp buckets which were transported 
latears to the site of the pour. 


Was 
iers were vet to be started. 


nks where 


buckets’ were hoisted by a crane 
he flat cars and emptied di- 
the forms, using elephant- 
necessary. The rail- 
siding for this distribution sys- 


m will be left in place for use by the 


tor in erecting the steel super- 


structure. On October 1 eight piers 


mplete and the footings for 
ther pier and the abutment were 
Piling for two more piers 
iso well advanced, and three 


land piers on the Delaware 
in a low swampy area over 
land fill was placed under 


ther contract purely for access 


were 
42-Ib 


ses. Simple cofferdams 
ructed by driving 10-in. 


beams 20 ft long vertically around 


irea of the footing. The H- 


ms were uniformly spaced and 


earth was excavated, timber 
inserted between the 
12 12-in. timber wale 
ground elevation generally 
to withstand the outside 


were 
ne 


ssure although, on occasion, cross 


were placed to reinforce the 
I some cases additional 
wales and struts were placed 
bottom of the excavation. 
was sufficiently impervious 
practically no pumping of 
s required. After the piles 
en, however, a layer of 
was placed over the mud be 
reting. Pile lengths vary 
to 70 ft were required 
ven with Vulcan No. 1 
i ers, 
pier shafts were constructed 
form units which 
constructed for the 
ind progressively cut off 
m for the successively 
rhe shafts of Piers 
“l2 were poured in two lifts 
Se of Piers W13 to W24 in one 
rms were constructed 
vertical lagging bolted 
unk head bolts to steel 
uniformly on 3-ft 2-in 


three 
waares it 
ily tay 


‘ , ~ 
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CENTRAL mixing 
plant (right) contain- 
ing two l-cu yd mix- 
ers supplied concrete 
for land piers on New 
Jerseyshore. Mixers 
are mounted high 
enough to permit dis- 
charge of concrete 
into bottom-dump 
buckets which are 
transported on flat 
cars to pouring site. 


centers. The 
wales were S8-in. 
WF 24-lb beams 
framed at each 
corner to overlap 
and to be bolted 
together. No in- 
ternal form ties 
were used. The 
maximum height 
of pour was 29 ft 
lO in. The span- 
drel forms were 
supported on 
welded steel truss 
es which were sup- 
ported at each end 
on steel brackets 
bolted to inserts 
imbedded in the shafts on the inside 
face of the pilaster. All concrete 
for these piers was mixed at a central 
mixing plant in South Wilmington 
and delivered to the site in 5-cu yd 
trucks. Cranes hoisted the concrete 
in tip buckets for pouring in the shaft 
and spandrel forms. 

As of October |, four piers were 
entirely completed; the shafts and 
footings of eight other piers were 
completed; and all but two of the 
remaining piers were in varying 
stages of completion. The piling for 
the abutment was also substantially 
completed. 
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concrete on all 
contracts is Type II A, being supplied 
in varying amounts by Alpha, Lehigh, 
Lone Star and Whitehall Cement Co 
The concrete for the tremie seals of 
the approach-pier cofferdams contains 


Cement for the 


6'/» bags of cement per cu yd. The 
tremie concrete sealing the east 
anchorage cofferdam contains 5 bags 
of cement per cu yd, and all other 
concrete contains 6 bags of cement 
per cu yd. All cement is shipped 
in bulk. For all river work the ce 
ment is unloaded from the cars and 
placed on barges at the Reading 
(Continued on page 90 
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Long Beach Naval Shipyard Endangered 
by Subsidence 


Civil Engineer Corps Plans Protective Construction to Meet Progressive Sinking of Areg 


LEWIS C. COXE 


Commander (CEC), U.S. Navy; Public Works Officer, 
Long Beach Naval Shipyard, Long Beach, Calif. 


SUBSIDENCE OF the Wilmington 
oil field, the largest producing field in 
California, located 20 miles south of 
Los Angeles and encompassing the 
harbor districts of Los Angeles and 
Long Beach, has reached the aston 
ishing total of more than 9 ft since 
1937. Discovered in 1932, the first 
producing well in the field was com 
pleted in December 1936. Now over 
000 wells, operated by 130 com 
panies or individual owners, remove 
in excess of 45,000,000 bbl of oil 
vearly. More than 64,000,000 cu ft 
of natural gas is removed daily. 

In 1940 the Navy began construc 
tion of a large shipyard on Terminal 
Island, at the southerly limit of the 
field. Work on this installation was 


rapidly completed, and in February 
1943 the Long Beach Naval Shipyard 
was commissioned. By agreement 
with the city, original title holder of 
the land, the Navy relinquished all 
mineral rights in the taking of the 
land. At the present time, some 67 
wells are slant-drilled under the ship 
yard from locations just outside its 
north and east boundaries. 

U.S. Geological Survey levels run 
in 1940, three years after the Wil 
mington Field began production, 
showed very definite subsidence 
trends. No particular alarm was 
felt at that time, as the magnitude 
and extent of the later subsidence 
were not yet apparent. However, by 
1945 it was obvious that something 
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From Paper Presented Before Waterways Division at Washington, D.C., Fall Meeting 


unusual was occurring. A  saner 
shaped subsidence pattern with | 
maximum sinkage of 4.5 ft at 
center was determined by wide are; 
surveying. It was also determin 
that the center of subsidence coin. 
cided closely with the center of pr 
duction of the field. Contours of sub 
sidence showed an elliptically shaped 
depression roughly 12 sq miles ; 
area, with its center some 2,000 ft 
northeast of the shipyard 


th 
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Long-Time Subsidence Studies 

Studies of the causes and effects 
subsidence have been made by eng 
neers, geologists, and petroleum me: 
for the past five years. The Na 
Department, through the Bureau 
Yards and Docks, initiated a full-scak 
investigation in 1945, with F. R. Har 
ris, Inc., of New York, making th 
study and preparing the report 
About the same time, the Long Beach 
Harbor Board engaged Drs. James 
Gilluly, U.S. Grant IV, and Hary 
Johnson to study and report on the 
situation. Though the two studies 
were made independently, both 
agreed that the major cause of su! 
sidence was the removal of oil and gas 
from the field. Both reports est 
mated a total subsidence of from 5 
10 ft at the center. 

Early in 1948, it became apparent 
that subsidence would exceed th 
estimates made in the 1945 reports 
the rate having increased to nearly - 
ft per year. The Bureau of Yards ai 
Docks again studied the proble: 
with the advice of government 
private technical experts. A Joi! 
Committee set up by the Long Bea 
Harbor Board, reporting m '™ 
recommended a study of water ! 
pressuring of oil zones as a meats 


REMOVAL OF OIL AND GAS trom \* 
fornia’s Wilmington Oil Field is blamed 
9-ft sinkage of ground surface. Stucies 
mate total subsidence in future may ' 
more than 21 ft. Subsidence below hight 
level of Navy Shipyard drydocks anc pies 
Edison Co. steam plant, and major me 
trial plants on Terminal Island, re 
mediate protective construction w ue stucies 
proceed to find ways to retard or stop progrét 
sive lowering of ground levels 
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AW it 
adary ou recovery and a possible 6 aa 
40 on of stopping or checking subsi- i 
4 me The stanford Research Insti- : 4 - 


\lto, investigating sub- 
large number of local 
seerests, published a report in July 
49 These studies, though incon- 
usive, tend to bear out the conten- 
Area omg of previous reports that com- 
tion in the oil zones due to pres- 
ware reduction incident to the re- 
-al of oil and gas, is the primary 

use of subsidence. 
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\ saucer. One of the results of the 1948 study 
| with 4 sas the realization that some degree 
it at the ‘ subsidence is by no means unusual 
wide ares n oil fields. Survey data for the Los A é . acsmelanienil 
termined ingeles Basin showed subsidence of SS" f i lo0ck No? Noes ne 1928.10, 
nce coin- ‘oom 2 to 4 ft at the Inglewood Field, sibereuds Dock No 3 
TF Of pro- Huntington Beach Field, Dominguez Bosed on OOO Ft 4 
rs of sub- Field, Signal Hill Field, Santa Fe ey deg bo 
y shaped Springs Field, Playa del Rey Field, 
: 5 _ “ .% Comour interval-i Ft 800 3600 
miles in nd Rosecrans Field. Subsidence of 
2,000 ft ‘he Goose Creek Oil and Gas Field in Scole in Feet 





Texas in 1927, has been reported and 

































lies ttributed to removal of oil and 
as from underlying strata. Subsi- 
effects oi lence of 14 to 16 ft has recently oc- | 
by engi urred in the Lagunillas Field, Lake | 
‘um men Maracaibo, Venezuela, and to a lesser ' I 
he Navy egree at the nearby Tia Juana Field. —_/aa => 
ureau of j —T Anaheim St- 1 | | 
full-scale Important Industries Threatened it 
-R. Har ‘hree factors distinguish subsidence 
king the t the Wilmington Field and set it 
report part from the other examples men- 
ng Beach tioned. These factors are: (1) The 
$. James lagnitude of the subsidence; (2) the 
d Harry nagnitude of invested capital lying 
t on the vithin the subsiding area; and (3) 
» studies the danger of destruction or serious 
r, both lamage to industries and harbor 
> of sub ‘acilities due to inundation by the sea. 
| and gas t has been conservatively estimated 
rts est that capital investments within the 
rom 5 t subsidence area aggregate over 
$00,000,000, of which the Long 
apparent Seach Naval Shipyard represents 
eed the BM} roughly one-fifth. Millions of dollars ESTIMATED 
reports ire invested in the harbor facilities of tote; Grid System 1963-1964 
nearly ° oth Los Angeles and Long Beach; Son ses Used by | 
z S é , quores os Used by 
ards and in the Southern California Edison enateateeeees || AEE 
problem. lant, largest electric power installa- Contour interval-2 Ft i800 3600 
Sheet ton in Southern California; in the Scole in Feet 
g each ord Motor assembly plant, the Craig ne —- 
a 19K8 a en pear les wage oF em FIG. 1. MEASURED SUBSIDENCE of Wilmington Oil Field to August 1945 (top) can be 
ater fr le effort h al ¥ ; 1es. om on era- compared to total subsidence by 1963-1964 (immediately above), as estimated by Frederick 
neans ies ae already been made to R. Harris, Inc., consulting engineers to Bureau of Yards and Docks. 
‘okect these industries from inunda- 
my throwing up earth dikes, _When the field was first developed, many impervious faults in the Wil- 
rom Cal mu ‘ing concrete walls, and raising oil pressures in the various zones mungton field, and possibly because of 
lamed for ‘round elevations. At least $30,000,- were approximately hydrostatic, or tarry deposits at the edges of the oil 
adies est ‘ worth of remedial construction equal to the pressure of a column of zones, very little infiltration or ‘‘edge- 
jay react "ul be required if subsidence contin- sea water extending from the particu- water encroachment’’ takes place 
high-tide “Ss unchecked. On the other hand, lar zone to mean sea level. Usually there. Consequently, pressures in the 
nd <a “ Temedial measures are not taken, natural water from the edges of a field _ oil zones have been reduced consider- 
om is me subsi lence may cause a severeeco- infiltrate into the oil zones to replace ably by the removal of oil and gas. 
Je studies pies loss should the industries and the oil and gas as they are removed, Actual measurements of ‘“bottom- 
, progret ‘uvities in the area see fit to move thus maintaining reservoir pressures. hole pressures’’ in oil wells show re- 
irmer ground. However, because of the presence of ductions as great as 4,800 ft of water 
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FIG. 2. GEOLOGIC CROSS SECTION through Wilmington Oil Field indicates site is 
underlain by alternate layers of sand and shale which rest on Franciscan schist at depth of 


about 7,000 ft. 


separate blocks or reservoirs by many impervious faults. 


Structure is gentle anticline with axis northwest-southeast, divided into 


Removal of oil and gas from zone 


at depths ranging from 2,300 to 6,500 ft has been more rapid than infiltration of edge water to 
replace them. Resulting reduction in oil-zone pressure is blamed for subsidence. 


head in one zone whose original pres- 
sure was roughly 5,300 ft of water. 
Pressure reductions in other zones 
have not been as drastic, but reduc- 
tions of 2,000 ft of water head, the 
equivalent of 880 psi, are rather aver- 
age. Reductions of pressure of these 
magnitudes in oil zones, confined top 
and bottom between impervious 
layers of shale, produce stress in- 
creases on the granular materials in 
the oil zones, resulting in grain re- 
irrangements and elastic compression 
of the granular materials themselves. 
rests on oil sand cores taken from the 
Wilmington Field by F. R. Harris, 
Grant and others, show that stress 


increases in the amounts encoun- 
tered, could easily have caused the 
subsidence observed to date. 


Increased Subsidence Expected 


Predictions of future subsidence 
call for a careful evaluation of proba- 
ble future pressure drawdown, possi- 
ble time lag between pressure draw- 
down and surface subsidence, and 
other factors of a similar nature. 
Estimates prepared in the 1949 Report 
by F. R. Harris, Inc., indicate a mini- 
mum subsidence of 14 ft at the center 
by 1963, but a probable subsidence of 
from 18 to 23 ft by that date. Prac- 
tically all investigators now believe 


FIG. 3. FIVE-YEAR PROGRAM planned by Bureau of Yards and Docks to protect Long 
Beach Naval Shipyard against inundation by sea includes protective wall and platform around 
piers, raising sills of drydock caissons, and building concrete dike along waterfront of yard in 
yearly increments as subsidence continues. Fund of $1,500,000 for first year’s construction 


is available 
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Locotion of Isometric Sections 


that ultimate subsidence 
least 15 to 16 ft. 

In addition to vertical movements 
horizontal motions of 2 to 3 ft have 
been observed. These movements ~ 
largely radial towards the center of 
subsidence. Some tangential motiop 
has been observed which reportedly 
has rotated the main steam-power. 
plant building of the Southern Caj. 
fornia Edison Co. through an are of 
approximately 1’ 20”. 

Two steps have been proposed by 
the Bureau of Yards and Docks to 
stop or check subsidence. The first js 
a voluntary reduction in the present 
rate of oil removal of about 30 per 
cent; the second is the installation of g 
water repressuring system to maintai 
reservoir pressures in the oil zones 

During a strike of oil refinery work 
ers in September of 1948, production 
of oil from the Wilmington Field 
was reduced approximately 20 per 
cent. In this period a very decided 
reduction occurred in the rate of sub 
sidence within the naval shipyard 
Although it is not possible to state 
definitely that this was a “‘cause-and 
effect’’ action, the situation does seem 
significant enough to warrant further 
investigation. 

Water repressuring or pumping o! 
water into oil zones through carefully 
selected wells has been successfull 
used as a secondary means of oil re 
covery. However, this method has 
never been used to stop subsidence 
Consequently there is no precedent 
upon which to base any hopes, a! 
though water repressuring, at least 
from a theoretical viewpoint, has pos 
sibilities of stopping subsidence. 
other scheme has been presented t 
date. Also, additional oil recovered 
under a water repressuring operator 
would make the program attractiv: 
to oil producers. There are mam) 
technical problems involved, but ther 
solution is possible by further labora 
tory and field tests. 

The legal problems involved ar 
also complex. ‘‘Unitization, oF 4 
pooling of interests of all producers 1! 
the field to insure equitable distribu 
tion of oil removed under the water 
repressuring program, would be neces 
sary. The difficulties of obtaimmeg 
agreement to such a program on 
voluntary basis are manifold, and " 
the long run it may be necessary !"' 
the State Legislature to enact a co 
pulsory unitization law. The impor 
tance of the problem and the serious 
consequences of unchecked subs! 
dence make a thorough consideratio! 
of this program mandatory. Each 
foot of future subsidence represen 
possibly a million or more dollars " 
remedial costs. 
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reach at al mediate measures are 
tect the shipyard from 


ements per t will be completely 
> it hav. ed t high tide within the next 
ents ar: 4 . ears. Flooding at high 
enter : wil mence in the lower east- 
ul moti -n 10 f{ the yard in 1951 and 
ported! rogt gradually westward as 
n-power shail ntinues. At the present 
“I Ua the ard end of Drydock No. 
Nn ar | 100 ft long, is several 
-« below high tide. Until re- 
sed ‘ly, when pump pits were installed, 
JOCKS f od reas were flooded by sea 
le rst r backing up storm drains during 
pres tides. Steam lines under the 
per ors were flooded so frequently that 
ton of s already been necessary to raise 
nat leck level. The drydock 
Ol ns. which close out the sea from 
yw ks, already have been 
. 7 rder to permit proper seat 


: Along the water- 
per ront, east of Pier No. 2, less than 30 

freeboard remains. 
st of building the shipyard 


gh tides 


i < WO.000 at 1948 prices. To 
, t today would cost in ex 
iSe-al ss of $110,000,000. Roughly, half 
eer of the shipyard is in its 
= facilities—1ts drydocks, 
walls, and underground 


nS rvices. The buildings within the 
— rd, totaling over $13,000,000, 

- resent little net salvageable 
tle more than one-fifth of 


the shipyard could be 


1 
ke site were abandoned to 
_ Consequently the first prem 
proaching the problem of 
‘ 


was that abandonment of 
was unwise and un 
ind that protective meas 
: Remedial con 
= tion 1s planned to take care of 
[ le subsidence of 21 ft, with 
| safety if subsidence ex 
heures At the same time, 
must be economical and 
ivoid serious interference 
of the shipyard 


be taken. 


Waterfront Protected by Concrete Walls 


m of remedial construc 
signed around the three 
ront facilities of the ship 
ely, the piers, the dry 
he quaywall. Ahi of these 
he along the south, or 
undary of the shipyard 
oOundary will be protected 
the level of the Long Beach 
ird’s Wharf ““E”’ by earth 
work has already been 
the Harbor Board The 
ndary will be protected by 
ilready installed by others 
north and northeast periph 
ierminal Island, and con 


to Wharf “E In addi 
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WATER AT HIGH TIDE stands 31 


averages 2 in. per month, pier installations are rapidly approaching inundation. 
tive dike wall planned for this location (west side of Pier No. 1) is shown in Section C-C 


of accompanying Fig. 3. 


tion, the center-line elevation of the 
100-ft-wide Seaside Boulevard must 
be raised and maintained above high 
tide to form a second dike to protect 
the yard in case of failure of a portion 
of the periphery dikes. The west 
boundary is protected by the Naval 
Receiving Station, which to date has 
not suffered severely from subsidence 
No interference can be permitted 1n 
the operation of the giant 25- and 50 
ton portal cranes on 30-ft gage rails 
that run along each side of the piers 
and around the drydocks. Conse 
quently, a relatively thin-walled con 
crete dike is planned. This structure 
will be continuous from the eastern 
boundary of the yard westerly to 
Pier 6, enclosing the piers themselves 
The drydock caissons form a portion 
of this wall. The dike walls are sim 
ple upright sections in some areas 
while near the piers and drydock en 
trances, they support a 5-ft 10-in 
wide platform The height of the 
wall varies from 6 ft 4 in. at the east 
ern end to 4 ft 0 in. at Pier No. 3, 
which will constitute the end of the 
first year’s program At each pier 
connection, the dike wall joins the 
wall around the pier. The pier dike 
wall section is T-shaped, supporting a 
6-ft 4-in.-wide platform for use in 
handling ship lines. All bollards and 
cleats used for securing ships will be 
raised to the platform level. In addi 
tion, outlets for steam, electricity, 
fresh water, salt water, oxygen, 
acetylene and telephones will bk 
located at the platform level All 
utility pipes, now located under the 
piers, will be relocated under the new 
platform. Only the electric installa 
tion of lead-covered cables will re 
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» in. below pier deck in recent view at Long Beach Naval 
Shipyard. Since maximum high tide is 10 in. higher than tide shown, and since subsidence 


Protec- 


main in its present duct system un 
der the pier deck. 


Pier Decks Must Be Watertight 
Decks of the existing piers, 26-in 
thick concrete slabs, must be made 
watertight, particularly at the exist 
ing expansion joints and at storm 
water drainage points. Under maxi 
mum subsidence conditions, the up 
lift on the bottom of the pier deck will 
not exceed the dead weight of the 
structure Existing fender systems 
will be extended to protect the new 
wall structure from from 

ships moored alongside 

The existing quaywall structure 
between piers consists of a pile-sup 
ported concrete deck 57 ft 6 in. wide 
and 14 1n. thick. To prevent infiltra 
tion of sea water behind this slab, a 
12-ft-wide slab will be added. In ad 
dition, a steel sheetpile cutoff wall will 
be driven along the inboard edge of 
this new slab. Careful detailing will 
insure watertightness of the entire 
installation, particularly the hori 
zontal and vertical expansion joints 
in pier decks, slabs and walls 

The seat for the 
dock No. 1 will be raised by 6 It, and 
for the caissons of Drydocks Nos. 2 
and 4, by 4it Gin. Each dock is pro 
vided with two seats for caissons and, 


damage 


ussons of Dry 


by using the outer seat, modifications 
can be made in the dry to the sill of 
the outer seat and to the complete 
Precast concrete blocks 
will be bolted on the outer seat by 


inner seat 


divers after the other work is com 
pleted to form the new outer caisson 
seat At the ground level, the ap 
proach capstans will be raised to the 
Continued on page 90 
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FIRST-STAGE CONSTRUCTION on Clark Hill Dam on Savannah River, Georgia, project of Corps of Engineers, includes pouring of wes 


spillway end of concrete gravity structure 


in seven units at normal operating head of 130 ft 


Cost is estimated at $76,000,000. 


In addition to purposes of flood control and navigation, 280,000 kw of power will be generated 


Government Hydro Power Plant Construction 
Takes Important Place in Work of Corps of Engineers, U.S. Army 


HARRISON G. ROBY, M. ASCE 


Chief, Hydro Power Branch, Engineering Division, Civil Works, 
Corps of Engineers, U.S. Army, Washington, D.C. 


CONGRESS ADDED to the duties of the Corps of Engineers as early as 
1913 the study of developing and utilizing water power for industrial 


and commercial uses as an extension of its river control work. 


It author- 


ized the Corps to construct its first hydroelectric project, Wilson Dam on 


the Tennessee River, in 1918. 


In 1927 it authorized the Corps to survey 


and prepare reports on the feasible water-power resources of every 
navigable stream in the country. At this date Army engineers have built, 
have under construction or have authorized nearly 9 million kw of plant 


capacity as adjuncts to navigation and flood control projects. 


In this 


article, based on his paper presented before the Power Division in Wash- 
ington, D.C., the author presents the broad policies of the Army engineers 
in determining the economic feasibility of its large multiple-purpose 
hydroelectric power projects, some of them estimated to cost upward of a 


quarter billion dollars. 


THE FIRST step taken to assert the 
paramount interest of the United 
States in the potential water power of 
navigable streams was the passage of 
the Federal Water Power Act by 
Congress in 1920. In 1925 an act 
was passed instructing the Secretary 
of War, who at that time 
chairman of the Federal Power Com 

prepare and submit to 
Congress an estimate of the cost of 
making those navigable 
streams whereon power development 
appeared feasible and _ practicable, 
with a view to formulating plans for 
the improvement of such streams for 
water power, control of 
floods, and the needs of irrigation 
In complhance with this directive, 
the Secretary of War, in April 1926, 
transmitted to Congress a letter from 
the Chief of Engineers, which was 
printed as Document 308, 69th 
Congress, Ist Session 


was also 


mussion, to 


survevs of 


navigation, 
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This letter listed all the navigable 
streams upon which water-power de- 
velopment appeared to be feasible 
and the estimate of cost of examina- 
tion of these streams. In 1927, 
Congress authorized surveys of the 
streams enumerated, now known as 
the 308 Surveys, and the Corps of 
Engineers then began the comprehen 
sive study of the water-power re 
sources and possibilities of the entire 
United States, known as the 308 
Reports, which have since become the 
fundamental outline governing the 
selection of river basins and location 
of dams and reservoirs on these rivers 
for multiple-purpose developments. 
The development of the Tennessee 
River by the TVA has followed almost 
exactly the general scheme laid out 
in the 308 Report prepared by the 
Corps of Engineers for that river. 

\s the improvement of river basins 
has been undertaken, the original 308 
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Reports have been amplified by mor 
extensive review reports. Th 
main difference in the river develoy 
ment programs being adopted today 
and those first outlined is the increase 
in reservoir capacities and total ir 
crease in regulated stream flow, whic! 
will be accomplished by the construc 
tion of larger and more extensiv: 
systems of reservoirs. When the 


Bonneville and Grand Coulee Dams 


were designed and built, general i 
formation as to the probable ultimat: 
development of the Columbia Basu 
was relatively meager. If the pros 
pects for storage of more than 37 
000,000 acre-ft above Grand Coule: 
and more than 50,000,000 
above Bonneville, which are for 
seeable today, could have been at 


ticipated then, there is no doubt 


that provision for greater ultumat 


capacity would have been made at 


both projects. The storage now an 
ticipated will make possible a regu 
lated flow of about 85,000 cfs at Gran 
Coulee, and about 
Bonneville. 

Under the 308 general directive 
information on possible power d 
velopments at Bonneville and Grat 
Coulee had been assembled be 
country entered the depressio 
of the early 1930's, and those pre 
ects were undertaken as part ' 
public works program In retr 
spect, the construction of these @ 
velopments at that time was = 
fortunate, as they were built at a‘ 
of about half the present « 
prices, and they made available 
war production about 1,400 
of power ata high load tact 
low cost. At the Fort Peck I = 
the Missouri River in eastern “40! 


n perio 
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120.000 cis al 


fore the 


r+ the 
ul 


ntrac' 


my) kv 


itil 4 


CIVIL ENGINEERING (Vol. p. 7% 





Flooc 








PLANS ARE 
will begin upc 
qpe of four to | 
its mouth to le 
large fish laac: 
950,000 cts an 

atnormal ope! 
— $89,458,000. 


tana, built to furnish improvement to 
navigation, with incidental flood- 
atrol, power and irrigation benefits, 
» installation of power was begun 

y the war, and with the com- 
of present plans the plant 
eat ipacity of 85,000 kw. 


my 
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th 
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Flood Control, a Federal Responsibility 


. iy 1936 Congress for the first time 
ton nized flood control as primarily 
leral responsibility and since that 

sme, the various river and harbor 

my xts and flood control legislation 
e greatly increased the number oi 

tiple-purpose projects to be un- 


by more taken by the Corps of Engineers 
ts. Th it which water power can be eco- 
develop nomically developed as one of the 
»d today tives 

increase Since then the ultimate capacity of 


total in 
w, which 
‘onstruc 


projects built, under construc- 
authorized, under the 
liction of the Corps amounts to 


4 


xtensive t 8,800,000 kw, which is equal to 
hen the it half of all the present de- 
¢ Dams ped hydro capacity in the United 
neral in States. It 1s estimated that there 
ultimate ns nearly 60,000,000 kw at a 50- 
ia Basi percent load factor that can be 
he pros nomically developed, and it there- 
han 37 ppears that, with the cost of 
Coule: ltemative sources of power ad- 
acre-tt neg rather rapidly with the in- 
re tore rease in the cost of fuel, the pros- 
een all pects of continuing occupation for 
» doubt iydro-power engineers are favorable. 
ultimate Multiple-purpose projects in- 
nade at g flood control and power are 
now an uite different from those that in- 
a regu ude navigation and power. The 
it Grand racteristic features that are found 
cfs at ‘he lormer type of projects usually 
nelude a fairly high dam, with a 
irective ely large reservoir, a portion of 
wer ce ‘ie capacity of which can be made 
| Grand lable for power storage. This 
fore the ‘mits the power development to be 
1 period perated i Seasonal basis, with the 
se pro} rawdowr the power pool starting 
tol a "th the low stream-flow period in the 
reur nd ¢ 


ntinuing throughout the 
ese de “inter, and refill takirig place during 
S spring ligh runoff period. In 


a. power systems, the power de- 
ag . ___. Grops off during the spring and 
— — rises to a peak in the 
WW KP "iter. In regions where air-con- 
r ames “ning has become an important 
. ; ‘of the system load, the annual 

Mor ““< NOW occurs in summer. Sea- 
p. 770 Vol. p. 77) 





reparation for Ice Harbor Dam, and construction 
.ppropriation of funds by Congress. This dam is 
»yide slack-water navigation on Snake River from 
viston, Idaho. Features include lock of 100-ft lift, 
- on each side of river, spillway capable of passing 
: powerhouse with generating capacity of 325,000 
rating head of 98 ft. Initial installation is estimated 


sonal operation of 
the reservoir and 
power plant makes 
it possible to contribute additional 
hydro capacity to the system just 
when it is most needed. 

There are two decisions that are 
required in the early planning stage 
of a flood control and power project. 
The first is the height of the dam. 
The topography at the dam site may 
settle this question, or it may be 
decided by the limit set by the rela- 
tive location of upstream villages or 
towns, railroads, or main highways. 
Since the number of available sites 
for flood control dams is limited, it is 
desirable that the greatest feasible 
development of this important na- 
tional resource be planned. In 
many cases, restrictions mentioned 
above prevent the maximum de- 
velopment. The basic requirement is 
this—the total annual benefits of the 
project must exceed the annual 
charges. 

The second decision to be made is 
the division between the flood control 
pool and the power pool. To a cer- 
tain extent flood control has priority 
over power, both because the law 
states that the generation of power is 
incidental to other purposes and be- 
cause flood control can be effectively 
secured in many cases only from the 
retention of flood waters in reservoirs, 
while an alternate source of power is 
always available at fuel-burning gen 
erating stations. Therefore, the first 
allocation of reservoir capacity is 
set by the requirements for flood 
control. A study of the hydrology 
of this and adjacent drainage areas 
shows the magnitude of floods of 
record. The objective is to provide 
protection against a flood that it is 
reasonable to expect during the life 
of the project. Any storage remain- 
ing over that found economically 
justifiable for control is available for 
power use. 

The conditions at this type of proj- 
ect are ideal for operating such proj- 
ects as peak-load plants in a system 
in which the base load is carried on 
steam. With full control of the draft 
of water, the load on a station can be 
rapidly increased from no load to full 
load or as rapidly decreased, accord- 
ing to the requirements of the market, 
the only stipulation being that the 
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discharge from the plant shall not be 
increased so suddenly as to send 
objectionable bores or waves down 
the river channel. The ease and 
rapidity with which a power unit can 
be put on the line as compared to a 
steam unit makes the hydro plant 
not only useful in picking up the 
daily peak loads, but also most de 
sirable as a reserve for emergency 
operation when a steam unit or power 
line drops its load because of system 
disturbance. 

For moderate and high heads, the 
incremental cost of adding a unit to a 
hydroelectric plant is usually less 
than the cost of the same capacity in 
a steam unit, and for that reason it is 
often economical to add some hydro 
capacity for extreme peak or standby 
operation even though it turns out 
only a few kilowatt-hours per year. 

Solution of the problem of optimum 
drawdown requires some careful figur- 
ing. The lower the water is drawn, 
the larger the regulated flow; but 
as the head is reduced the turbine 
capacity is also reduced approxi 
mately as the three-halves power of 
the head, and a point is soon reached 
at which the full-gate output of the 
turbine is less than the rated capacity 
of the generator, and the dependable 
capability of the plant becomes less 
than the rated capacity. If, to 
keep up the dependable capability, a 
larger than normal turbine is selected, 
the water passages and power house 
must also be enlarged, and the added 
cost soon offsets the value of the in 
crease in capability. A compromise 
must be arrived at, with the draw 
down established at a level somewhat 
higher than at the theoretical figure 
which would furnish the largest pri 
mary power. 


Power Available at Navigation Dams 


Dams that combine navigation 
locks and power are typical run-of 
river developments, with no storage, 
and a very limited amount of pondage« 
that may permit a small carry-over of 
stream flow during week ends. 
Many low-lift navigation dams are 
not suitable for power installation, 
because during floods the upper pool 
is maintained as near as possible at 
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the normal elevation, while the lower 
pool level continues to rise with 
the increase in river flow until the 
difference in water levels becomes so 
small that a turbine could not main- 
tain its rotative speed, and the power 
capability would be reduced to zero. 
In recent years the Corps of Engineers 
has developed single-lift locks and 
navigation dams high enough to 
maintain, even in high water, a con- 
siderable part of the difference in 
level between upper and lower pool, 
ind the installation of power at these 
dams has become economically fea- 
sible 


High Power Output at Bonneville 


Largest of these combined naviga- 
tion and power developments now in 
operation is the Bonneville project, 
located on the Columbia River, 
about 35 miles east of Portland, Ore., 
which has a normal operating head of 
about 60 ft and an installed capacity 
of 518,400 kw. During the flood of 
June 1948, when the discharge of the 
river was the second highest on 
record, about 1,000,000 cfs, with the 
gross head reduced to about 26 ft, 
and with some additional loss at the 
racks due to an accumulation of drift, 
the plant continued to turn out from 
175,000 to 200,000 kw 

The McNary combined navigation 
ind power project, on the Columbia 
River below the mouth of the Snake, 
will have a normal operating head of 
about S82 [t, and the plant is designed 
to accommodate 14 units rated at 
70,000 kw each, or a total of 980,000 
kw. At a flood flow of 800,000 cfs 
the head will be reduced to 62 ft, 
but, owing to larger permissible gate 
openings at the lower head, the output 
of the plant will be cut back only to 
ibout 900,000 kw. 

Four navigation and power dams 
ire being designed to provide slack 
water navigation on the Snake River 
from its mouth to the City of Lewis 
ton, Idaho, among them the Ice Har 
bor Dam, here ilustrated These 


dams will have operating heads vary 
ing from S2 to 100 ft, and will ulti 





mately have capacities of from 275,000 
to 325,000 kw each. At maximum 
floods these heads will be reduced 
about 10 to 20 ft. All six of these 
dams in the Columbia River Basin 
are equipped with adjustable-blade 
propeller-type turbines, which are able 
to maintain high efficiencies over a 
wide range of heads. 

Run-of-river plants at navigation 
dams, with large flows and very 
little pondage, usually operate on the 
base load of the system, generating 
power 24 hours a day. If the pond- 
age is large enough to permit opera- 
tion on a load factor, care must be 
taken to see that fluctuations in river 
levels that would take place below the 
dams, and the variations in river 
velocities, are not great enough to 
become objectionable to navigation 
interests. 

Power plants located at flood con- 
trol reservoirs, when interconnected 
with power plants located at naviga- 
tion dams in the same power system, 
can furnish valuable supplementary 
aid to the latter during floods. At 
a flood control dam, the plant capa- 
bility during floods normally becomes 
about 15 percent greater than the 
rated capacity, since the generators 
are selected to carry this amount of 
overload continuously, and the head 
on the plant becomes greater than 
the head at which the plant is rated as 
the reservoir level increases with the 
impounded flood water. This addi- 
tional capability comes just at the 
time when the power capability of the 
plant at the navigation dam is lowered 
due to reduction in head by high 
tailwater. This coordination makes 
it possible generally to base the 
capacity value of the hydro plants of 
the system on the sum of the ca- 
pacities of the plants under normal 
operating conditions. 


Studies Should Cover Entire River Basin 


Owing to this coordination of 
power plant operations, and to the 
fact that flood control in a river basin 
improves navigation by furnishing a 
more even river flow, it is obvious 
that for best re- 
sults, studies must 
include considera- 
tion of all water 
uses and cover an 
entire river basin. 





The various recent flood 
and river and harbor acts co 
provision that reads as follows 


Contro) 
Mtain a 


‘and provided further, that Penstocks 
and other similar facilities adapted 1, 
possible future use in the develop 
ment of hydroelectric power shal) be 
installed in any dam authorized 
this Act for construction by the Wa 
Department when approved by the 
Secretary of War on the recommenda 
tion of the Chief of Engineers and the 
Federal Power Commission.” 


Because of the tremendous increay 
in power demand during and since the 
war, the ‘‘future use’’ of power po 
tentialities has in many cases becom 
the immediate use. The existing 
area development coupled with 
known future demands has in several 
cases made it necessary to advance 
the schedule of multiple-purpose pro} 
ects. In these cases the demand for 
power has been the yardstick measur 
ing the over-all development. 

The problem of allocation of costs 
for muitiple-purpose projects is quite 
complicated, and has received the 
study of many engineers, com 
mittees, and government agencies 
At least eight methods of allocation 
have been suggested, and no con 
currence in views has been reached 
It seems to the writer that there must 
be one fundamentally sound pro 
cedure that can be applied to all prop 
ects to give a fairly equitable dis 
tribution of costs. 

Studies are yet incomplete as ts 
the final form that one method wil 
take but the writer believes that 1 
will follow somewhat along the follow 
ing lines: 

1. Estimate the cost of a separat 
project for each of the water uses, 
and compare the annual charges ‘of 
each project built for one use only 
with the annual benefits from tha 
use. If each project is justifiable 
find the ratio between the cost of ti 
multiple-purpose project and t 
sum of the cost of the separate sing’ 
purpose projects, and allocate in (™ 
proportion. \ 

2. When the annual benefits «# 
ferred by a water use are less than 
annual charges for a project built ; 
that use only, then the caprtai 
annual benefits for that use shal ' 


nr 
) 


substituted for the cost of the pi 


CONCRETE FOR BUGGS ISLAND DAM and powerhouse substres 
ture is poured inside sheetpile cofferdam in Roanoke River, Virgie 
Initial construction of this Corps of Engineers proje “ 
to cost $78,870,000. Project has primary purpose of flood contre 
and navigation and will also provide 204,000 kw in ultimate cep®* 
ity at normal operating head of 90 ft. Draft tubes are see" © 
construction in foreground of recent view. 
scheduled for completion in 1952. 
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i to the cost of those 


vw? urpose projects which confer 
“wal penclits greater than the 
- charges. Compute a ratio 
. the cost of the multiple- 


project and this sum. 
, tion to each water use 
n be found by multiplying 
this ratio the capitalized benefits 
se uses Which do not justify 
tive expenditure, and by the 
tio, the cost of single-purpose 
ects that are justifiable. 
ver the cost of that part of a proj- 
rzeable to power has been 
ined, the annual charges for 
ower found by computing in- 
est and amortization, operation 
maintenance, including allow- 
for major replacements, and net 
ss of real estate taxes. To de- 
ermine the economic justification of 
power portion of a project, the 
ual method is to estimate the an- 
charges of equivalent depend- 
ipacity supplied to the com- 
nity by a fuel-burning plant, plus 
st of the fuel that would have 
ven used at the steam plant in 
erating the kilowatt hours which 
hydro plant will supply to the 
yea in an average water year. The 
peration of the Federal Power 
omission in supplying current 
. as to equivalent steam-power 
sts, as well as in forecasting the 
ture demand for additional power 
the area concerned, is extremely 
elpful in this part of power investi- 
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Test of Economic Soundness 


has been stated, the test of 
mic soundness usually applied 
power phase of multiple-pur- 
projects studied by the Corps 
Engineers is whether the capacity 
the energy from a hydro de- 
lopment can be supplied to a power 
rket as cheaply as the same ca 
ind energy can be supplied 
steam plants. The Columbia 
er Basin, however, has potential 


»Wer resources that can be developed 


eaply that many industries re- 
ng large blocks of power find 
intageous to move to the Pacific 
tiwest because there power rates 


considerably below those based 


st of steam power in other 

the country. The average 
large ol the Columbia River at 
Valles, Oregon, is 194,000 cfs 
the tall between the Canadian 
ind the Pacific Ocean is 
'y 1300 ft. With the large 
‘Mm Storage reservoirs that can 
uilt, the continuous flow can be 


“antained at about two-thirds the 


erage flow 


In addition, there is 












































MC NARY COMBINED navigation and power project of Corps of Engineers on Columbia 
River below mouth of Snake will have total power production of 980,000 kw at normal oper- 
ating head of 82 ft, at total estimated cost of $227,028,000. Columbia Rive basin is esti- 
mated to have 37 percent of total potential water power in United States, of which only about 
13 percent is now developed. Sketch of project (top) shows general layout. Now under 
construction is lock and spillway end of structure (directly above) within north-shore coffer- 
dam, which encloses 40 acres. Second construction step consists of erection of powerhouse 
in south-shore cofferdam, which will later be extended to junction with first section while 
flow of river is diverted through navigation lock. 


a tremendous amount of potential 
power on the tributaries—the Koot 
enay, Clark Fork, Clearwater, 
Salmon, Upper Snake and Willamette. 

It is estimated that 37 percent of 
the total potential water power in the 
United States lies in the Columbia 
Basin, of which only about 13 per 
cent has been developed. The in 
stalled capacity, built and authorized, 
amounts to 5,361,000 kw; the total 
capacity that is expected to be in 
stalled before 1970 amounts to about 
11,570,000 kw, and there remain 
about 10,500,000 kw that appear to 
be economically feasible, and about 
7,000,000 kw that, in the remote 
future, may prove to be usable 
Some of the projects, in addition to 
power development, are primarily 
useful in the improvement of naviga 
tion and for flood control, and these 
projects are being prosecuted by the 
Corps of Engineers. Those proj 
ects which primarily aid in the de 
velopment of irrigation will be under 
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taken under the jurisdiction of the 
Bureau of Reclamation. 

The place of hydroelectric power in 
the work of the Corps of Engineers is 
seen, therefore, to be a most impor 
tant one. By sharing the cost of a 
project between power and other water 
uses, it has been economically feasibl 
to undertake developments of great 
magnitude, particularly on the Col 
umbia and Missouri Rivers—-where 
projects that will cost $200,000,000 
or more each are under way. It is 
probable that privately owned and 
operated power companies would not 
be in a position to undertake such 
large projects, and without the con 
tribution to annual charges furnished 
by the sale of power, they could not 
be undertaken by the federal govern 
ment. Federal initiative and _ re 
sponsibility make possible the 1m 
mediate development of many of 
our water resources which otherwis« 
could not be undertaken under pres 
ent economic conditions 
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Uplift Measurements Show Dam 
Designs May Be Too Conservative 


HYDROELECTRIC ASPECTS of 
the work of the Corps of Engineers of 
the Army was the theme of the open- 
ing paper presented by H. G. Roby, 
M. ASCE, Chief of the Hydro Power 
Branch, Engineering Division, Civil 
Works, Office of the Chief of Engi 


yeers, Which appears as an article 





Milton G. Salzman, Chairman, Executive 
Committee, Power Division; Hydraulic Engi- 
neer, Ebasco Services, Inc., New York, N.Y. 


elsewhere in this issue. The session 
was presided over by the chairman of 
the Power Division's Executive Com- 
mittee, Milton G. Salzman, M. 
ASCE, Hydraulic Engineer, Ebasco 
Services, Inc. 

Reporting on ‘Uplift Pressures in 
Concrete Dams Constructed by the 
Bureau of Reclamation,’’ Kenneth 
B. Keener, M. ASCE, explained the 
significance of 22 years of measure 
ments taken by the Bureau. His de 
tailed report is abstracted below. 
Adding to the government experience 
was a report on “Uplift in Masonry 
Dams,"’ prepared by the ASCE Sub- 
committee on Uplift in Masonry 
Dams, Power Division. The latter 
report was presented by Ross M. 
Riegel, M. ASCE, chairman of the 
subcommittee. Mr. Riegel is head 
civil engineer of the Design Depart- 
ment of the TVA. 


Kenneth B. Keener 


‘In the past the maximum and 
inost common uplift design pressure 
issumption used by the Bureau of 
Reclamation for gravity dams,’ Mr. 
Keener explained, “is that uplift 
pressure on the base varies uniformly 
from full-reservoir pressure at the up- 
stream toe to tailwater elevation at 
the downstream toe, and that the 
pressure acts over two-thirds of the 
base. These assumptions were used 
in the design of Hoover, Mansfield, 
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Friant, Grand Coulee, Shasta, Kes- 
wick, Kortes, and Canyon Ferry 
Dams.”’ 

As a check on these assumptions, 
the Bureau has made continuous 
measurements on its concrete dams 
for the past 22 years. Observations of 
uplift on a particular dam will show 
when additional grouting should be 
done or pressure-relieving drains in- 
stalled to reduce pressures higher 
than were assumed by the designer. 
Such observations can be made the 
basis for less conservative uplift 
assumptions if data obtained over a 
long period on several dams show 
lower pressures than the two-thirds 
assumption, Mr. Keener said. 

In the design of the cross sections 
of gravity dams, in addition to resist- 
ance to overturning, at least two 
safety factors are considered of es- 
pecial importance, he said. The 
formulas, repeated here for reference, 
are: 


. Horizontal force 
Sliding factor a = 
Weight Uplift 


Shear-friction factor 


(Weight 
friction 
resistance) 


x Coefficient of internal 
Unit shear 


Uplift) 
Horizontal area X 


Horizontal force 


“It is considered good and safe 
practice,” Mr. Keener declared, ‘‘to 
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sures on base of several Bureau of Reclama. 
tion gravity concrete dams indicate that de. 
signers’ assumptions were conservative 


keep the sliding factor well below 
unity and the shear-friction factor 
should not be less than five.”’ 

After describing the installation 
and use of the pressure measuring de 
vices, Mr. Keener showed detailed 
case histories of pressures under nine 
dams. (See the accompanying Fig. | 
taken from his paper.) “‘It is inter 
esting to note that the measured pres 
sures are generally less than a two 
thirds uplift pressure assumption, but 
that, as might be expected, the higher 
pressures are near the upstream face 
of a dam,”’ he concluded. 





Bold Planning Required to Solve 
Washington's Traffic Problems 


NOT UNTIL a new policy with 
respect to federal employment cen- 
ters is established will Washington's 
traffic problem be solved, stated 
Harland Bartholomew, M. ASCE, 
city planning consultant from St. 
Louis, Mo., and the first of four 
speakers in a symposium presented 
at the City Planning Division ses- 
sion at the Washington, D.C., Fall 
Meeting. The symposium title was, 
“Comprehensive Plan for the Na- 
tional Capital,’ and Mr. Bartholo- 
mew’'s subject was ‘““The Plan Con- 
trasted with Other City Plans.”’ 
Other speakers in the symposium 
were John Nolen, Jr., Assoc. M. 
ASCE, Director of Planning, Na- 
tional Capital Park and Planning 
Commission, who covered the “Prin- 
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cipal Features of the Plan’; F. \ 
Tuemmler, Assoc. M. ASCE, Direc: 
tor of Planning, Maryland Nationa! 
Capital Park and Planning Comms 
sion, speaking on ‘“Techmiques " 
Guiding Suburban Planning ; ® 
William H. Cary, Jr., Drrector 
Bureau of Public Health Engiec! 
ing, Health Department, District 
Columbia, Washington, D.C., whos 
paper dealt with “Determining ©” 
ditions in Redevelopment Areas. | 
The session was presided over ! 
John M. Picton, M. ASCE, a met 
ber of the City Planning Division® 
Executive Committee, and Chi 
Planning Engineer, City Plan (0 
mission of Kansas City, Mo. 
The opening paper, ~/he sai 
Towns Program in Britain, was Pp" 
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Officer, British Ministry of 
Country Planning. In 


Town ana \' 
r nce of Mr. Coote, the paper 
Ki absen ‘ 
vas read by Jacob L. Crane, M. 
‘SCE, Consulting Engineer and 
iecictant to the Admunistrator, 
Joysing and Home Finance Agency, 
Vashington, D.C. 
} dou i _ 

Urban Expansions—Problems 

Opportunities in American 


Metropolit in Areas,”’ were enumer- 
ted in a paper by C. McKim Nor- 
Executive Vice-President, The 
Regional Plan Association, New 
Vork, N.Y. Mr. Norton’s presenta- 
9 was discussed by Tracy Augur, 
‘rhan Planning Officer, General 
services Administration, Washing- 
p.C., and by T. T. MeCrosky, 


ASCE, Partner, McHugh & 
\MeCorsky, Community and Re- 
sonal Development Consultants, 
New York, N.Y. 


Papers received at ASCE Head- 
arters prior to the Fall Meeting 
e reviewed below. 


Harland Bartholomew 


Washington’s traffic problem will 
not be solved until a new policy is 
established and enforced with re- 
spect to federal employment centers, 
Mr. Bartholomew declared. The 
present centralization is not merely 
mpractical from the standpoint of 
traffic congestion but is also unfor- 
‘unate from the viewpoint of general 


planning and well-being of the city. 





\ 


Speaking of the L’Enfant plan, 
the speaker declared that the magnifi- 
conception of L’Enfant is 
insurpassed in city planning annals. 
Much of the beauty we admire today 
‘due to this early plan, although too 





much cannot be said in commenda- 
tion of the many persons in public 
office as well as in private life who 
have worked painstakingly for the 
continuous improvement of the city. 

However, the speaker averred, it 
is not to be expected that L’Enfant 
could have anticipated many of the 
difficulties faced by American cities 





John M. Picton, Member, Executive Com- 
mittee, City Planning Division; Chief Plan- 
ning Engineer, City Plan Commission, 
Kansas City, Mo. 


today. The enormous growth of 
Washington and the corresponding 
traffic load imposed upon the street 
system have emphasized the signifi- 
cance of the location of employment 
centers in planning. Few modern 
cities, he said, have effectively con- 
trolled the location of such centers 
by planning, and hence it is not sur- 
prising to find that Washington, de- 
spite its generous provision of streets, 
experiences acute traffic congestion. 

This congestion and confusion, 
Mr. Bartholomew maintained, is not 
chargeable to deficiencies in the 
L’Enfant Plan, but to subsequent 
lack of bold planning in the arrange- 





ment of the business district and of 
a more firm and intelligent policy in 
the location of federal employment 
centers. 

Fortunately, asserted the speaker, 
the type of planning needed to selve 
Washington's problems will not re- 
quire the expenditure of large sums 
of money, but rather of time and 
effort in establishing new policies, 
especially with respect to the loca- 
tion and distribution of the employ- 
ment centers previously referred to, 
and securing the necessary coopera- 
tion of all concerned to assure 
adherence to the policy and program 
agreed upon. 


T. C. Coote 


Speaking the New Towns 
Program, Mf Coote outlined its 
development from the birth of the 
program up to the present time. 
The paper included a listing of the 
many towns built, under construc- 
tion, and being planned. The pur- 
pose of the program is to build new 
communities on new sites and re- 
build communities on old sites. 
The program has added materially 
to the well-being of the people in the 
industrial areas of Great Britain. 


F. W. Tuemmler 


The future needs of an expanding 
community must be anticipated, Mr. 
Tuemmler said. The problems grow 
increasingly complex if the needed 
rights-of-way have not previously 
been provided. It has been found 
that a_ well-developed legislative 
program can greatly expedite the 
procuring of these rights-of-way and 
facilitate the expansion plans. 









Washington, D. C., Needs 


Additional Airport Facilities 


‘HE DISTRICT of Columbia needs 
supplementary airport now, Phillips 
.00re, Director, Office of Airports, 
vil Aeronautics Administration, 


Wachine : 
‘ashington, D.C., stated before the 


ler | 


‘ransport Division in a paper of 
rucular interest for Washing- 
ians Chis need, the speaker 
'scommon to many metropoli- 


sion of the Air Transport 
ield in connection with the 
D.C., Fall Meeting, 
} pre ed over by Everett C. 
ASCE, Chairman of the 
Committee on Airport 


igton 
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Standards, and Chief of the Project 
Review Division, Civil Aeronautics 
Administration. 

Economic studies being conducted 
by the CAA to determine a commu- 
nity’s need for airport facilities were 
described in a second paper pre 
sented at this session, by A. D’Arcy 
Harvey, Chief, Research and Analy 
sis Division, CAA. A third paper, 
by Paul A. Smith, M. ASCE, Rear 
Admiral, U.S. Coast and Geodetic 
Survey, and representative on the 
International Civil Aviation Organ- 
ization Council, told of the many 
activities of the ICAO and of its 
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objective to standardize interna 
tional aeronautical activity for the 
general safety of all member nations. 


Phillips Moore 


As a result of the rapid growth of 
aviation, stated Mr. Moore in his 
paper, there is no single airport in 
any major metropolitan area which, 
considered adequate only a decade 
ago and constantly expanded and 
improved during the subsequent 
years, is capable of meeting the 
aeronautical requirements of the 
present day, to say nothing of those 
which will exist in the future. 

As compared to 1948, the speaker 
pointed out, the number of plane 
passengers in the United States will 
increase 70 percent by 1955, it is 
estimated, air cargo will increase 
sixfold, and the number of civil air- 
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craft will jump from 1948's ninety 
thousand to an estimated four hun- 
dred thousand in 1955. 

Referring specifically to Washing- 
ton, D.C., the speaker declared that 
this city needs a supplementary air- 
port for air passenger service now, 
a conclusion, which has been reached 
only after exhaustive study and in- 
vestigation of all pertinent factors. 

He then analyzed the air cargo 
transport facilities of Washington, 
1).C., which he said were inadequate 
but could be handled if another 
passenger airport were available 
Facilities for resident and non-resi 
dent private flying also do not fill 
resent needs. The speaker then 
referred to the results of a recent 
study which indicate that a total of 
\7 additional strategically located 
small airports will be required for 
Washington, D.C., and the sur 
rounding area within the next ten 
years 

An opportunity to use the two 
military airfields in the city for 
‘ommercial or private flying is quite 
unlikely to materialize, Mr. Moore 
said 


Paul A. Smith 


Speaking on the general theme of 
the opportunities of the civil engi 
neer in international civil aviation, 
Mr. Smith stated in his paper that 
such opportunities are many and 
varied and include, as in the United 
States, all the fields of design, con 
struction and maintenance. 

He then referred to the Inter- 
national Civil Aviation Organiza- 


tion’s activities in adopting inter- 
national standards and recommended 
practices (known as annexes to the 
Convention). These annexes will 
go to make up the international code 
of engineering and operational speci- 
fications so essential to safe, regular 
and economical air transport. 

The convention is empowered to 
recommend improvements to mem- 





Everett C. Crites, Chairman, Committee on 
Airport Standards, Air Transport Division; 
Chief, Project Review Division, Civil Aero- 
nautics Administration, Washington, D.C. 


ber states whose aircraft facilities 
are inadequate or unsafe, the speaker 
stated. In the event that a mem 
ber state is not able financially to 
carry out the recommendation, the 
Council may provide a portion or 
all of the costs and may even estab- 
lish a staff and operate the required 
facilities if the state so requests. 
Such activity as that in which the 
ICAO engages serves to spur inter- 
national aviation to greater expan- 





sion, and opportunities for 


‘ ; engineers 
in this realm multiply accordingly 


A. D'Arcy Harvey 


For three years the CAA Offic. 
of Airports has been engaged in , 
research program to develop ways 
and means by which a community's 
need for airports could be ascer. 
tained and measured. A substan. 
tial part of this program has ‘beep 
completed, Mr. Harvey said, and the 
results have been made known ty 
the public in a series of booklets, 

Because of the complexity of th, 
program the speaker did not attemp: 
to go into detail, but limited his dis 
cussion to the economic basis for 
determining a community's aeronau 
tical need for terminal airports t 
serve commefcial aviation. Mr 
Harvey outlined the subject under 
the following topics. 

l.. Population of communities 

2. Economic character of com 
munities 

3. Measurements and forecasts 
of air transportation 

(a) Airline passengers 
(6) Air mail 
(c) Air cargo 

4. Conversion of air traffic fore 
casts into runway requirements 

5. Conversion of air traffic fore 
casts into terminal area requirements 

The importance of economics in 
airport planning as done by th 
CAA was stressed by Mr. Harvey 
The effort is a continuing one, he 
said, and future activities in the field 
should produce a rich harvest 





Productive Fields for Research in Sanitary 


‘SANITARY ENGINEERING, like 
other fields of scientific endeavor, has 
depended on research to stimulate its 
progress from crude beginnings to its 
present advanced state as an applied 
science,’’ Prof. Rolf Eliassen declared 
in his paper presented at the session 
of the Sanitary Engineering Division 
it the Society’s Fall Meeting in 
Washington, D.C. Professor Elias 
sen is head of the Department of 
Sanitary Engineering at the Massa 
chusetts Institute of Technology 
His paper is abstracted below. 
“Since 1941 the Interstate Com 
mission on the Potomac River Basin 
has been struggling to obtain a uni 
form control of river pollution,’ 
Harold A. Kemp, M. ASCE, Direc 
tor of Sanitary Engineering, Dis 
trict of Columbia, told members of 
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Engineering Outlined 


Engineering Division 
“The Potomac 


the Sanitary 
at the same session. 
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Alfred H. Wieters, Executive 


Secretary, 
Committee, Sanitary Engineering Division; 
Water Pollution Control Division, U.S. Public 
Health Service, Washington, D.C. 
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River has an ability to absorb and pu 
rify wastes greater than most streams 
in the United States,’’ he said, bu' 
presently constructed sewage treat 
ment plants fall short of holding po! 
lution load down to a safe figure. 4’ 
article based on Mr. Kemp's paper 
anticipated for the December issut 
This session of the Sanitary Eng 
neering Division was presided over » 
Alfred H. Wieters, M. ASCE, secre 
tary of the Division’s Executive Con 
mittee, with the Water Pollution Con 
trol Division, U. S. Public Healt! 
Service, Washington, D. C. Besides 
those mentioned, two papers were pr 
sented : “Hygiene of Housing,’ by M 
Allen Pond, Assistant Chief Enginee! 
U.S. Public Health Service; and “As 
pects of Sanitary Engineering " 
(Continued on page 90) 
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Approximate Influence Lines Aid in 


Design of Continuous Beams 


A. A. BRIELMAIER, M. ASCE 
Professor of Civil Engineering, Washington University, St. Louis, Mo. 





PPROXIMATE influence lines, if formly with 1 kip per ft, and the 
hey can be quickly obtained, are of fixed-end moments at A and B are 
sreat assistance in the preliminary computed. The final moments at 
esign of continuous beams, particu- all supports are then determined by 
ly for continuous girder or stringer moment distribution or by some other 
izes. A method is here presented method. These fixed-end and final 
shich permits the ready determina- moments are tabulated in Table I. 
of such influence lines for a The table also contains the moments 
series of equal or unequal spans. for spans BC and CD, each in turn 
he analytical work involved is loaded uniformly. Moments with a 
ited to the solution of the con- negative sign indicate tension in the 
nuous beam for each span in turn top of the beam. 
formly loaded. The final moments at the supports, 
\ny function of the load, beam sec- for a load of 1 kip at the center of 
ind span can be described by span AB, can be obtained from the 
ns of influence lines. The in- results for AB uniformly loaded, 
luence line is a curve drawn for the _ since the final moments will be in the 
nure length of the beam, the ordinate same ratio as the fixed-end moments. 
which, at any point, is the value of When span AB is uniformly loaded, 
function when a unit load is_ the fixed-end moments at A and B 
edatthat point. Theareaunder are 0 and —200 ft-kips, respectively, 
e curve in any one span represents and the corresponding final moments 
value of the function when that are 0 and —SS8 ft-kips. When the 
is uniformly loaded with a same span has a unit load at mid- 
t load span, the fixed-end moments are 
he functions which are usually of 0 and —7.5 ft-kips. Then the final 
rest in preliminary design are moments are (7.5/200) O ft-kips 
moments, shears and reactions. and (7.5/200) (—8S8 ft-kips), result- 
means of the Mueller-Breslau ing in 0 at A and —3.3 ft-kips at B. 
nnciple (see Cross and Morgan, The fixed-end and final moments for 
niinuous Frames of Reinforced each span in turn loaded at the center, 
rorelé), the shapes of the influence are listed in Table I. 


nes for these functions can be The moment curves for the three 
tched. Before these lines can be cases of uniform loading are drawn 
speciic benefit however, the values in Fig. 1 (5). The numerical values 


the areas under the line within for the moments at supports and at 
i span length and of the ordinates midspans are the values of the areas 
cntical points must be known. in the loaded span, under the in- 
€ example illustrated in Fig. 1 fluence lines for these moments. For 


Hows how the areas can be de- example, the influence line for the 
‘ermined accurately and also how moment at support B will have an 
rdinates can be determined ac- area of —S8S8 ft*® in span AB, of 
rately for midspan and approxi- —210 ft? in span BC, and of +46 ft® 
tely lor other points. in span CD. The moment curves 


for the cases of midspan loading are 
shown in Fig. | (c) 

in of constant section, con- The numerical values are ordinates 
ver three spans of 40, 60, on the influence lines for moments. 
it, respectively, is shown in For example, the influence line for 
Span AB is loaded uni- the moment at midspan of AB will 


Example to Illustrate Method 
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have an ordinate at that point of 
+8.4 ft, and the influence line for 
the moment at support B will have 
an ordinate of —3.3 ft at midspan 
of AB. However, the ordinates at 
midspan obtained for influence lines 
for midspan moments are of more 
importance than the ordinates at 
midspan obtained for support 
moments. 

Two typical influence lines for 
moment are shown in Fig. 1 (d) 
and (e), that for the midspan moment 
in AB and for the moment at sup- 
port B. The areas under these lines 
in each span and the ordinates at 
midspans have already been dis- 
cussed. Where the influence line is 
an unbroken curve over an entire 
span, with ordinates always of the 
same sign, an approximate value for 
the maximum ordinate can be simply 
obtained by considering the curve to 
be parabolic. Then the maximum 
ordinate is 1'/, times the average 
ordinate. In span BC of Fig. 1 (d) 
the area is — 105 ft® and the average 
ordinate is then —1.75 ft. The 
approximate value for the maximum 
ordinate is —2.6 ft. In constructing 
the influence line, this maximum 
ordinate locates a line drawn parallel 
to the base line, to which the curve 
will be tangent. The influence line 
of known shape is then drawn in 
smoothly by means of a French 
curve. 

Influence Lines for Si:ears and Reactions 

The preceding paragraphs have 
considered only influence lines for 
critical moments. In similar man- 
ner, the lines for shears and reactions 
can be obtained. However, before 
constructing these lines, it would be 
advisable to sketch the free-body 
diagrams, showing loads and reac 
tions for each span and for each of 
the three cases of uniform loading. 
The shears and reactions from these 
diagrams would then be the areas 
under the influence lines. 

The example given is a three-span 
continuous beam of constant sec 
tion. In the final design, the beam 
would probably not be of constant 
section and a re-analysis would be 
required. The results of fhis re- 
analvsis often agree very closely 
with those based on the assumption 
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preliminary design of continuous beam. Beam of constant section, 
continuous over three spans of 40, 60 and 50 ft, respectively, serves 
Moment curves are drawn for three 
cases of uniform loading, (b), and for cases of midspan loading, 
(c). Typical influence line for midspan moment in AB is shown 
in (d), and typical influence line for moment at support B in (e). 


as example of method, (qa). 


of constant section. 


with or without sidesway. 


The method here outlined is not 
limited to beams of constant section but can be applied 
also to beams or frames of constant or varying section, 
In these more complex cases, 
however, it may be desirable to construct more accurate 
influence lines, even for preliminary design. 











1 B c 
TABLE |. MOMENTS AT SUPPORTS FOR ONE a 
SPAN LOADED 4 40 Ft 60 Ft 
LOADED (a) 
PAN Moments* Maa* VMac* Vecr* Mep* o 
o 2 o -” 
Load of 1 kip per ft on one span olf — Ix Si 
{ Fixed-end 200 ft-kips 0 0 0 Clix etre “i, 
2 t Final 88 88 4 +24 ve 
P { Fixed-end 0 100 100 0 
: ' Fina 210 210 191 191 
' | Fixed vd 0 0 113 
Cl t Final +46 +46 1 155 
Load of 1 kip at center of one span 
' j Fixed-end 7 50 0 0 0 
16 ' Final 0.9 40.9 
{ Fixed-end ( 7.50 7.50 0 
a ' Final 8 48 
D { Fixed-end 0 0 0 9 3 
{ Final +14 +1.4 1.6 46 
* Mapa moment at Bin span AB; Mar moment at B in span 
Be et 
FIG. I. (At right) Use of approximate influence lines simplifies 














Curves Solve Reservoir Flood 
Routing Equations 


KENNETH E. SORENSEN, Jun. ASCE 
Harza Engineering Co., Chicago, Ill. 


CALCULATION of reservoir eleva 
tion and spillway discharge for con- 
ditions of variable inflow, assuming a 
level pool surface, involves solution 
of the differential equation, 


dV (] 
in which 


| reservoir volume 

rate of inflow 
; spillway discharge (outflow) 
] time 


This equation is not amenable to a 
mathematical solution as / is a 
function of 7, and Sisa function of V. 
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Equation | can be approximated as 


AV = Ve — 


(= "Yar... @) 


V,= 


» 


in which J is the average inflow for 
the period AZ and the subscripts 
t and f refer to the initial and final 


conditions of the period AT. Equa- 
tion 2 in the transposed form, 

, S,;AT ; S,AT _ 
V,+ —-S— = V.- 3 + 1aT (3) 


can be solved for Vy, by arithmetic 
methods or by use of special slide 
rule (described in Hydraulics of 
Steady Flow in Open Channels, by 


S. M. Woodward and C. J. Posey, 

John Wiley and Sons, 1941, p. 1538 
A graphical solution is possible by 

transposing Eq. 2 to read 


(V. **) + ([ — S) AT = 


_ , Soe 
Vet —-= 4 
For any particular reservoir the 


1 can be plotted 
reservoir 


curves of Fig. 
Curves 1 and 2 are the 
volume and spillway discharge curves 
plotted as functions of reservoir ele 
vation. By selection of some con 
stant value for AT (i.e., one hour, 
six hours, one day, etc.) values ol 
V + (SAT)/2 can be plotted as 4 
function of reservoir elevation 4s 
shown by Curve 3, and as a function 
of spillway discharge as shown }y 
Curve 4. Curve 5 is the inflow 
hydrograph plotted to the same scale 
as spillway discharge. Line 4 has 
a slope equal to c/( 47°) wherein ¢'s 
the ratio of the V + (SAT)/2 scale 
to the S scale. 
The example shown in Fig. 
serve to illustrate the graphical solu 


will 
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Time,7 PM V4 


‘IG. 1 
r given time increment is known. 


n of Eq. 4. Curves 1, 2, 3 and 4 
ave been drawn for a_ specific 
eservoir with AJ taken as one hour. 
‘he scale ratio ¢ is 5.0 and determines 
he slope of line A. Curve 5 is the 
nflow hydrograph for which routing 
sdesired. At 9:00a.m. the reservoir 
levation, 2, is known to be 803, for 
which the spillway discharge, Sj, 
s 3,750 acre-ft per hour. To de- 
‘ermine the reservoir elevation one 
jour later (10:00 a.m.) the following 
steps are taken: 

Horizontal line a is drawn 
through the average inflow, J, for the 
enod 9:00 a.m. to 10:00 a.m. 

-. Line 6 is drawn parallel to line 
{ from the intersection of spillway 

ischarge, S;, of 3,750 and Curve 4. 

The intersection point of lines 

md 6 is projected vertically to 
omts x and y of Curves 4 and 3. 

Point y is projected hori- 

ntally to give the reservoir eleva- 
tion hy, at 10:00 a.m. 

Point x is projected hori- 
ontally to give the spillway dis- 
farge, Oy, at 10:00 a.m. 

With the new reservoir eleva- 
ton and spillway discharge values as 
utial conditions, the foregoing Steps 

through 5 are repeated for the next 
“urly increment, 

The final results obtained are the 
‘servorr inflow and outflow hydro- 
‘faphs superimposed and the reser- 

it Stage hydrograph. If the latter 
‘not desired, the upper half of Fig. 1 
nd use of Curve 3 can be omitted. 
-urves | and 2 are not directly in- 

‘ved in the graphical solution but 
‘“e source data for the plotting of 
urves and 4, and if available 
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20. 30 40 50 
SST (1000 Acre-Feet) 


Curves solve for reservoir elevation and spillway discharge when average inflow 
Level pool is assumed. 


elsewhere, need not be redrawn for 
this solution. 


Graphical and Nomographic Solution 
Combined 


A combination graphical and nomo- 
graphic solution of Eq. 3 is possible. 


Letting 


‘ S 
y = V>+ AT “f . (5a) 
, 7° . 
and y=V,— ATs. (5b) 


equations are obtained of the form, 
y =o (h) = AT@. (h). . .(6) 


which fit a basic nomographic type. 
(See Nomography by A. S. Levens, 
John Wiley, 1948, page 121.) 

Figure 2 shows the nomographic 
solution of Eqs. 5(a) and (6), AT 
being measured downward for (a) and 
upward for (b). Equation 3 becomes 


y=y'+ IAT am 


and solution of the flood routing 


problem is as follows: 


1. Draw line a through A; and 
the upper value of A7, thus solving 
for y’. 

2. AddJAT to y’, giving y. 

3. Draw line } through y and the 
lower value of A7. The intersection 
with the / curve gives the value of Ay. 

Figure 2 shows this method ap- 
plied to the same reservoir and flood 
as in Fig. 1. In the upper portion of 
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Fig. 2 is shown a means of graphi- 
cally adding J AT to y’ by projection 
through line A. The slope of line A 
is c/ AT in which c is the ratio of the 
I scale to the y scale. Curve 2 is the 
spillway discharge rating curve plot 
ted with discharges as ordinates 
against the reservoir elevations of 
Curve 1 below. Thus by projecting 
upward from h,of Curve 1 to Curve 2, 
and then horizontally to 7,, a graphi- 
cal plot of the spillway discharge 
hydrograph is obtained. The reser- 
voir stage hydrograph, if desired, 
can be obtained similarly. The plot- 
ting of Curve 1 of Fig. 2 is relatively 
simple using the short-cut methods 
given on page 124 of the above men- 
tioned text on nomography. 


Advantage of Nomographic Method 


The nomographic method has an 
advantage over the graphical method 
in that the curves plotted are inde- 
pendent of AJ. Thus Curve 1 of 
Fig. 2 need be plotted only once for a 
given reservoir, and floods can be 
routed using any convenient value for 
AT, and in fact AJ’ may be changed 
at will during the routing if eleva 
tion changes become too large or too 
small. 

It is believed that both solutions 
have certain advantages over other 
methods in the form of presentation 
of final results and in reduction of 
potential errors in interpolation in 
herent in methods requiring the 
reading of values from graphic scales. 
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2 Si 
(v;+ Sar) =(v,- Sar) + 101 
LAT = oi(hy) + ATOAh;) 


= AT = o(hi) —ATO¢h,) 
y=y + laT 


FIG. 2. NOMOGRAPH solves for reservoir 
flood routing at level pool for same reservoir 
and same flood as in Fig. 1. 
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Conservation Conference Sponsored by United Nations 


tion of Nature and UNESCO, and deal- 
ing with the protection of nature, was 
held at Lake Success for several days 


Dear Str: There is a misstatement 
on page 59 of the September issue of Crvit 
ENGINEERING, regarding the recent 
United Nations Scientific Conference on 
the Conservation and Utilization of Re- 
sources (UNSCCUR). 

The item bears the title “UNESCO 
Mobilizes World's Conservation Experts,” 
and in the first paragraph the gathering 
is referred to as “a UNESCO-guided 
Scientific Conference on the Conserva 
tion and Utilization of Resources.’’ The 
fact is that UNESCO had nothing what 
soever to do with the Conference, which 
was called by the Secretary-General of 
the United Nations under a resolution of 
the Economic and Social Council 

Che confusion was probably caused by 
the fact that a joint conference called by 
the International Union for the Protec 


Effects of Aquatic Life on 


lo THe Eprror: The article by E. W. 
Lane, in the September issue, on tempera- 
ture increases as reducing sediment trans- 
portation in rivers, opens up a much neg 
lected phase of river hydraulics 
namely, the effects of insolation and of the 

arious forms of aquatic life and vegeta 
tion on the top layer of the bed and under 
water banks of streams during the warm 
season. These cause a slippery gelatinous 
condition of the top layer, which effectu 
ally prevents the entrainment of much of 
its finer constituents by stream flow. 

Outdoor laboratory models fashioned in 
sand are similarly affected when not in 
use. Even in the short period of two sum- 
mer days over a weekend, river models at 
the U.S. Waterways Experiment Station, 
lying idle but covered with water, be 
came coated with green algae and often 
were found teeming with minute forms of 
life. Im the Mississippi River, the writer 
found conditions existing to a 
marked degree. Samples of bed-surface 
material collected in buckets, kept cov- 
ered with river water, and transferred to 
empty gold fish bowls, after a few days 
proved to be inhabited by a variety of 
ninute organisms and, in time, produced 
an unc-rwater flora quite as remarkable. 
4 slimy layer formed on the glass walls 
and evidently coated the surfaces of the 
soil and of plant li‘e also 


these 
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while the UNSCCUR was in session. 
However, the Conferences were entirely 
separate, and UNESCO was not in 
any way concerned in the larger gather- 
ing, though several of the other special- 
ized agencies did participate in it. 

The Handbook of the United Nations 
and the Specialised Agencies, obtainable 
from the Columbia University Press at $1 
a copy, may help to clear up some of the 
misinformation that still exists regarding 
the United Nations and its various organs 
and agencies 

EpMUND A. Pratt, M. ASCE 
(EJC Representative at UNSCCUR) 


New York, N.} 


River Hydraulics Described 


The inhibiting influence of these condi- 
tions on sediment transportation in 
streams, especially in its effect on the 
smaller grain sizes, during the summer 
months seems obvious. Mr. Lane em- 
phasizes the fact that in the Colorado 
River increased temperatures affected 
particularly the sediment sizes smaller 
than 0.3 mm, resulting in an appreciable 
reduction in sediment transported. The 
very opposite condition, however, ob- 
tains in indoor laboratory flumes not ex- 
posed to sunlight. Experiments made by 
Pang-Yung Ho in Berlin in 1939 showed 
that the movement of sediment in such a 
flume, in which no organisms were per- 
mitted to propagate, was greatest at the 
higher temperatures and least during 
low temperatures. Other experimenters 
working indoors confirm this, the infer 
ence being that the decrease in the vis 
cosity of water with increasing tempera 
ture, promotes entrainment of sand 
grains. In the case of natural streams, 
sunlight and increasing temperatures also 
serve to decrease viscosity, but this is 
entirely offset by the decreased erodibility 
of the bed and banks caused by organic 
agencies. 


GerRaArRD H. Matrues, Hon. M. ASCE 


New York, N.} 









Gives Engineering Firms 
on New Jersey Turnpike 


DeaR Sir: I wish to call attention ; 
an omission in the news item relative tp 
the proposed New Jersey Turnpike 
which appeared in the August issue 

The following consulting engineering 
firms have been employed by the Ne» 
Jersey Turnpike Authority and they ar 
proceeding with studies leading to a re 
port, which will be utilized in financing 
by revenue bonds. 

1. The firms of Ammann & Whitney 
Edwards & Kelcey, Frederic R. Harris 
Inc., O. J. Porter & Co., Newark, are act 
ing as a single associated organization and 
are to make an engineering report for the 
northerly portion of the turnpike, extend 
ing from Bonhamtown, N J., at the Rari 
tan River north to the vicinity of the 
George Washington Bridge. 

2. De Leuw, Cather & Co., Chicago 
Ill., are making an engineering study an 
report for the southern portion of the 
turnpike, from Bonhamtown, south to a 
connection with the new Delawar 
Memorial Bridge, now under constru 
tion by the Delaware State Highwa 
Department at Deepwater, N.J 

3. Coverdale & Colpitts, New York 
N.Y., are making a traffic and revenu 
study for the entire turnpike from Dee; 
water to the George Washington Bridge 

4. The firm of Howard, Needles 
Tammen & Bergendoff, New York 
N.Y., are serving as general consultants 
to the Authority. 


CHARLES M. Noste, M. ASC! 
Chief Engineer, New Jers 
Turnpike Authori\ 
Trenton, N.J 


Procedure for Handling 
Log Logs Clarified 


Dear Str: There is a printer's em 
in my communication entitled ° Standaré 
Procedure for Log Logs Recommendec 
published on page 45 of the August 1st 

In the tabular example, the first ite" 


(x = —0.25) should be opposite the ser 
and not the N form of the log ur 
mowe 
F. T. Luewetiyn, M. At® mi 
Baton Rouge, La. 
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Revision of ASCE Constitution Proposed 


uld be borne in mind that the 
1 petition to the Board of 
n to bring any ASCE constitu- 


nal amendment before the membership 


allot does not constitute a vote on 
umendment. Signers of petitions 
t committed to the exact language 
amendment so proposed nor are 
mmitted as to their eventual vote 

\ sufficient number of petitions 
been received, a constitutional 
ndment is in order for discussion at 
ficial business meeting of the So- 
Changes in the proposal may be 


ale at that time, in any manner per- 


) the original amendment. The 

t wording of the amendment, which 
goes to the membership for letter 
is decided upon at the business 
the past it has been a comparatively 
matter from time to time to effect 
idoption of amendments proposed 
ections of our constitution, except 
se sections covering membership 
x dues. For nearly a century, 
nstitution has been amended and 
led by sections. So far as the rec- 
ws, it never has been studied and 

i with a view to amendment as a 
Uur present constitution, patched 
epatched, is a very confusing docu- 
lt contains many ambiguities, 
downright conflicts, and much 


terial which properly belongs in by- 


ver two years ago the Board or- 
ed a committee of qualified mem- 
wssigned to it the task of pre- 
lraft of a constitution, new 


© Board directed the Special Com- 


‘tee to follow closely the intent of the 


pled achieve a 


nstitution. There was to be 
the new draft only those items 
“al to delineate the form of the or- 


“ation, its general objectives, and its 


accordance with these in- 
the Special Committee at- 
more coherent 
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Arthur W. Harrington, M. ASCE 
Former ASCE Vice-President; Chairman of the 


Special Committee on Constitution and By-Laws 


JESTIONS HAVE BEEN ASKED by members and by Local Sections about parts of the 
surrently proposed revision of the Society’s constitution. 
The following comments by the chairman of the Special Committee on Con- 
stitution and By-Laws may clear up these and other questions relating to this important pro- 
cosed action by the Society. 


Similar questions may be in the 


arrangement of the fundamental laws 
under which our Society is governed and 
to eliminate from its draft of the new 


document all phraseology not absolutely 





Arthur W. Harrington 


essential to record the basic law of the 
Society. All secondary items required 
to fill in detail and all items subject to 
probable frequent change were relegated 
to the by-laws. 


Board Approves Draft 


After extensive work by the Comuit- 
tee, and referral of several tentative 
drafts to the Board, a final draft was ap- 
proved by the Board at the July 1949 
meeting. The approved draft was cir- 
culated to the Local Sections on August 
19. The requisite member signatures, 
and more, were received at headquarters 
before the “first Wednesday in Novem- 
ber’’ petitioning the Society to consider 
the proposed new constitution as an 
amendment to the present document. 
The proposal, therefore, must be placed 
before the January 1950 business meeting 
of the Society. This business meeting 
has authority to send the proposal, as 
received or as amended, to all the mem- 
bers for letter ballot. A two-thirds af 
firmative vote of all votes cast is neces 
sary for final approval 
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Adoption of this revised, brief and clear 
constitution, as proposed, will give the 
Society a clean, understandable starting 
point for future changes found desirable 
The constitution of our Society never has 
been sacrosanct. It has been changed 
so often that there is no record of the 
number of changes made during the near 
century of its existence. The new con 
stitution, if adopted, also will be changed 
from time to time although making it 
brief and clear at the outset should mini 
mize future constitutional changes. 


Rewriting By-Laws Will Follow 


As stated, some of the provisions of the 
present constitution are to be covered in 
new by-laws which will fill in all neces- 
sary details of Society administration 
authorized in the constitution. As by- 
laws are of such importance, some mem 
bers have indicated that they would like 
to be furnished a copy of the proposed 
by-laws before they vote on the proposed 
constitution. The Special Committee 
appreciates this feeling but finds it im 
practicable of fulfillment. Compilation 
of the by-laws which will be required is a 
long and arduous task. New by-laws 
must be based on the new constitution 
In many places, specific reference to 
specific sections of the constitution are re 
quired. It is essential that a constitution 
be decided upon before by-laws are com 
piled, if wastage of time and effort is to 
be avoided. 

The Special Committee has proposed 
with Board approval, to produce new 
by-laws as soon as practicable after a 
new constitution is adopted. When the 
Board approves new by-laws, they will be 
printed and circulated to all members 
In the interval between old and new by 
laws, the present by-laws would govern 
except for a few minor details where they 
are ia conflict with the constitution 
Amendments to by-laws are made by the 
Board under provision of Section 6, Ar 
ticle X of the present constitution, as 
well as in the mew dotument. By-laws 
are not referred to the entire membership 
for approval by ballot. 

It appears reasonable for the members 
to leave the multiplicity of by-law de 
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tails to the good faith of the Board—at 
least until a first set of new by-laws has 
been published. If members or Local 
Sections then have any criticism of them, 
it will be a simple matter to bring sugges 
tions for betterment to the Directors 
from their respective Districts so that 
any changes proposed can be brought 
promptly to the Board 


Membership Grades Remain for 
Later Decision 


It has been suggested that adoption of 
the proposed new constitution should be 
The idea 
advanced is that by such a metho 
could approve those parts of 
the document he thought good and reject 
others. Such action is not practicable in 
this situation, as all the articles and sec 
tions of the new constitution were not 
and could not be matched up with corre 
sponding provisions of the old constitu 
, Both the Special Committee and 
the Board believe that the most prac 
tical method now is to vote on the new 


voted upon section by section 
vach 
member 


tron 


document as a whole, which, of course 
always will be subject to amendment 
Inquiry has been made as to why exist 
ing membership grades are retained when 
it is contemplated that new grades may 
the recom 
mendations expected shortly from ECPD 
\ new constitution and the adoption of 
new membership grade classifications are 
properly separate questions. The Board 
has not thought it appropriate to antici 
pate some final decision on member 
ship grades by ECPD. The injection of 
this important question or others into the 
simple proposal to put our present con 
stitution into proper and understandable 
language, without change in spirit or in 


be established on basis of 


tent, would serve to complicate the pro- 
posal unduly 

The matter of membership grade 
changes can be carefully considered after 
ECPD makes its report and after the pro- 
posed new constitution is on the record— 
if approved. The subject of grades is 
important by itself and should stand or 
fall on its own merits. Opportunity for 
full consideration of this matter by all 
our Local Sections appears most desir- 
able. There seems little point in post 
poning the cleaning up of our present 
constitution pending a future decision 
on the subject of membership grades. 


Board May Allocate Funds to Sections 

Some Local Sections have inquired 
about Local Section allotments under 
the proposed constitution. Our present 
constitution states in Article IX that 
‘the Board of Direction may annually 
funds to each Lecal Section.”’ 


assign 
Che word ‘‘may”’ in this clause should be 
noted. The allotment formula is set up 


in the present by-laws, Article VII, Sec 
tion 5. This by-law is subject to change 
in the same manner as any other by-law 
It is reviewed annually by the Board in 
connection with its consideration of the 
annual budget. 

rhere is no real change on the subject 
of Local Section allotments as between 
the present constitution and that pro 
posed. Under the present constitution, 
the Board may or may not allocate funds 
to Local Sections. The same situation 
prevails under the proposed new con 
stitution. The new constitution carries 
full authority for the Board to allocate 
Society funds for Local Sections or for 
any other purpose falling within the 
general powers of the Board as provided 
in the constitution 


Annual Meeting in Octobe; 

The proposed change in the date of th, 
Annual Meeting in New York from m: 
January to October, also has raised 
question. This proposed change resy)). 
from complaints by many members a; 
nually relating to the January scheduk 
January in New York frequently fur 
nishes the worst weather of the year 6, 
tober generally is one of its most Pleasan’ 
months. Hotel accommodations in Ney 
York in October are easier to obtain tha, 
in January, which is one of the peak con 
vention months. Successive Boards 
Direction have voiced the opinion that a: 
October date for our annual meetin; 
would increase meeting attendance an 
be otherwise desirable in many ways 

The writing of a sound constitutio, 
and by-laws for a Society such as ours js 
not a simple matter. The Special Con 
mittee, frequently advised by the Board 
has produced a workable draft of a new 
constitution which does not depart i: 
any essential from the sense of the old 
constitution. The new draft has beer 
approved by the Society's attorneys 
Two years’ time and no little effort went 
into the drafting. If there are errors of 
omission in the draft they can be cor 
rected at the business meeting vext Jam 
ary, provided that the changes proposed 
are pertinent to the document under 
petition. Necessary changes in the new 
constitution, when adopted by ballot 
can be made in the future as they have 
been made in the past. Adoption of a 
new, concise and clear constitution, after 
about a hundred years of amendments t 
the old one, will give the Society a fresh 
starting point which, the Special Com 
mittee hopes, will serve as a constitutiona 
base for another century of ASCE prog 
ress. 





W. J. E. Binnie, Honorary 
Member of Society, Dies 


From ENGLAND COMES word of the death 
of Wilham James Eames Binnie, Hon. M 
ASCE, at Tilehurst, Berkshire, on October 
1. Mr. Binnie, who lacked a few days of 
retired last year from active 
practice as a long-time member of the 
London consulting firm of Binnie, Veacon 
& Gourley 

Educated at Rugby and Cambridge, 
where he graduated with honors in natural 
science in 1888, Mr. Binnie had early en 
gineering experience on the construction of 
a water supply system for Birmingham, 
the Central London Tube Railway, and 
the Khedival Graving Dock at Alexan 
dria, Egypt. From 1902 on he was con 


being 82, 
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nected with his father’s firm, which carried 





W. J. E. Binnie, 1867-1949 
out many important water-supply projects 


both at home and abroad. Mr. Binnie was 
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alsoengaged in hydroelectric work, and wa 
active in promoting legislation leading ' 
the current hydroelectric development 
the Scottish Highlands. 

Mr. Binnie had served as president 
the British Institution of Sanitary Eng 
neers, the Institution of Water Engineers 
and the Institution of Civil Engineers. 1 
was also a past-president of the Bnus 
Section of the Société des Ingemieurs Civ ‘ 
de France, and was recently awarded th 
Legion of Honor for his services to the tw 
countries. He had also been a member 0! 
the British Committee of the Internation 
Commission on Large Dams of the Worl 
Power Conference, and was its chairmat 
from 1933 to 1946. A member of ASC! 
since 1929, Mr. Binnie was elected Honor 
ary Member in 1939. 
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a. New York Members Plan Diverse 1950 Annual Meeting Program 

- from m; 

1S raised Dates Are Set for January 18-20 

nge res}: 

embers a 

¥ schedy), rECHNICAL program, at Construction, Highways, Hydraulics, will be published in the December issue of 

1ently ea eeting of the United Na Power, Sanitary Engineering, Structural, Crvm ENGINEERING. 

year. 0) Asse inspection of the per- Soil Mechanics and Foundations, Survey- 

St pleasan’ \. Headquarters under con- ing and Mapping, and Waterways. Of Post-Convention Bermuce Tour 

ms in Ney erous social events, and a__ special interest will be a symposium on The post-convention tour to Bermuda, 
tain thar , n trip to Bermuda are some construction of the permanent U.N. which was for many years a part of the 
> peak cor highlights of the program for the Headquarters in New York. This ses ASCE Annual Meeting, has been re 
Boards tal Meeting of the ASCE. The _ sion will be supplemented with a specially sumed for the first time since World War 
ion that a re Hotel in New York has been conducted tour of the project, which is_ II called a halt to all such activities 
il meetin; wain as the meeting headquar- located only a few blocks from the head- The luxury cruise ship, “Queen of Ber 
dance ar the dates will be January 18-20. quarters hotel. muda,"’ which was built especially for the 
y Ways A variety of entertainment is being Bermuda run, has been completely recon 
mstitutio 18 Technical Sessions Scheduled planned by committees of the Metropoli- ditioned for its return to the pleasure 
| AS OUTS 1 fechnical Divisions have planned tar Section. Teas, tours, smokers, ban excursion service. 

cial Con ns, with programs of interest to quets, and luncheons will fill the schedule The schedule for the post-convention 
the Boar: wineers in every field. Divisions of the convention-goer. A full program tour, which has been arranged for the 
| Of @ new will be the City Planning, of these events and the technical papers convenience of the Society, is coordi 
depart nated with the meeting dates, permit 
at the ol ting a stay in Bermuda of the better part 
has beer of three days. The Queen, with the 
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MEMBERS OF METROPOLITAN SECTION meet at Engineers Club in New York to make 
ital plans for 1950 Annual Meeting of ASCE, to be held at Hotel Commodore, January 
18 20. Shown (left to right, front row) are: Walter S. Douglas, Jr.; William S. LaLonde; 
tn P. Riley, chairman of committee; Samuel Stickle; and Horace A. Vanderbeek. In 
ame order back row are: Eugene Itjen; Jewell Garrelts; Ford Bartlett; Charles Zollman; 
farold Levenson, president, Junior Branch; and Raymond Brandes. Other planning com- 
mittee members absent when photo was taken are: William Griffin; Charles Molineaux, 
sident, Metropolitan Section; Edward Cleary; and Edward Wininger. 


ASCE party aboard, will leave New 
York on January 21, at 3 p.m. Arrival in 
Hamilton will be early on the morning of 
January 23, and departure for the two 
day return trip to New York late in the 
afternoon of the 25th 

Hotel neadquarters in Bermuda will be 
the Princess, which overlooks the har 
bor. Stop-overs of any length may be 
easily arranged. The all-expense tour 
rates are from $180.30, including both 
United States and Bermuda taxes. 


Make Tour Reservations Early 


To assure reservations, choice of stat 
rooms must be made before December 15 
Full information about the cruise may b« 
obtained direct from Mr. Leon V. Arnold 
36 Washington Square West, New York 
11, N.Y. Mr. Arnold is the travel con 
sultant who has been in charge of similar 
ASCE post-convention cruises in past 


years. 
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Engineers Invited to Submit Papers for Large Dams 

- Conference 
linens D STATES Committee of the 1. Method for determining the maxi 
ers. H national Commission on Large Dams mum flood discharge which may be ex- 

Brit ng a limited number of papers pected at a dani and for which the dam 
ere neers in the United States for should be designed. Selection of type and 
ded th to the Fourth International general arrangement of the temporary or 
the te Large Dams in New Delhi, permanent outlets and spillways and 
dies Eminent dam designers determination of their capacities. 
nationa era rt de th en 2. : Design and construction of earth or 
e Wor held as an activity of the World rockfill dams; c rewalls and diaphragms 
"rm ver Conference. , of earth and rockfill dams. 

ea . papers for the conference ‘ ; peer ems in reservoirs and 

“@ de lumited to one of the following ated problems. 
ee 4. Concrete for large dams. 
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Papers on other subjects of unusual 
interest may also be accepted at the op 
tion of the United States Committee 
Interested engineers should communicat« 
with the United States Committee on 
Large Dams through its chairman, Gail 
A. Hathaway, 4316 Van Buren Street 
University Park, Hyattsville, Md. 

In recent years the United States has 
been a leader in the construction of 
large dams. Projects now being planned 
in several foreign countries will present 
engineering problems comparable to those 
faced in the United States, and the ex 
perience of American engineers will 
doubtless be considered of value in the 
solution of these problems 
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Committee Completes Plans for 1949 Fall Meeting of ASCE 


- J new Fe ad ta : “4 tage - 


- ta 





FINAL DETAILS OF ASCE FALL MEETING, which will be in in back row, left to right, are S. E. Ridge, Transportation; Vincey 
session in Washington, D.C., as this issue comes off the press, B. Smith, Hotel and Registration; Don P. Reynolds, Assistan: « the sk 
are being worked out by Society and Section officers and com- the Secretary, ASCE; Theodore M. Schad, Student Activities nal are 
mittee members. Shown (left to right, front row) are Daniel D. T. Ritchie Edmonston, Finance; Alfred C. Stiefel, Publicity; Pras For 
Walser, vice-chairman; A. N. Carter, general chairman; E. Law- L. Weaver and Daniel B. Ventres, chairman and vice-chairma 


rence Chandler, Assistant Secretary, ASCE; Mrs. Gail A. Hatha- of Reception Committee; and A. G. Fiedler, Excursions. A oumbe ae 
way, chairman of Women’s Activities Committee; Byron Bird, of Fall Meeting technical papers are printed or abstracted in thi 
president of District of Columbia Section; Clifford A. Betts, Enter- issue. Others will be reviewed in the December number, whic s 
tainment; and Gail A. Hathaway, Technical Program. Pictured will carry an account of the Fall Meeting. 





Material on Engineering Tellers Canvass Second Ballot for 1950 ASCE Officers 


as a Career Is Available October 17.1949 For Director. District 8 , 
EACH YEAR NEARLY a thousand copies To the Secretary of the ae R. Howson asi 
f “A Brief Bibliography on Engineering Basan Die ‘ety of Civil Engineers: 7 
is a Career” are distributed free by the : Potal Me 
ASCE in response to requests from Che Tellers appointed to canvass the For Director, District 9 was k 
libraries, schools, guidance personnel Second Ballot for Official Nominees re ‘ i 
ind individuals. The bibliography was _ port as follows G Brooks Earnest 
egun about twelve years ago to facilitate t Void 
replies to the many requests received at For Vice-President, Zone l Potal 
Society Headquarters for information Albert Haertlein 1,719 For Director, District 12 
the subvrect , new edition of this Void ’ 0 Walter J. Ryan i 
eaflet, pro — additional ng ee Potal 1,719 Void " ; 
ind an mmproved grouping of the mate _—e r 
rial, is ass ats" . . For Vice-President, Zone I\ — 
Che list identifies five pamphlets and Fred C. Scobey 2,514 For Director, District 16 
twelve books in the principal group, four Void I Francis M. Dawson 
ooks that are out of print, but available otal 2,515 George W. Lamb 
in many libraries, one pamphlet on Engi Void 
neering Careers for Women, and five For Director, District 3 Total 
woks of particular interest to guid Carey H. Brown 127 
ince counselors. It also includes refer Otto Holden 281 Ballots canvassed . . 
nce to the ECPD annual list of ac Void 4 Ballots withheld from eanvass 
redited undergraduate curricula, and Potal $12 Without signatures 
to a comprehensive bibliography on all 
kinds of careers, including engineering For Director, District 5 Total number of ballots received 5” 
rhe brief Bibliography makes no pre Charles D. Curtiss 255 
tense at being all-inclusive, but it seems Frank L. Weaver 258 Respectfully submitted, - . 
to serve its purpose adequately and has Void 0 EpwArD N. WHITNEY, ‘ — 
been included in at least one list of ‘‘the Total 513 James D. PARSONS, Vice ag 
best bibliographies on careers.” The . George S. Bingham R. Edward Kubo 
Society will continue to distribute copies For Director, District Charles C. Bonin John H on a’ 
free of charge upon application to the Gordon H. Butler 501 Reuben Kosches Paul M Wentwor™ 
Executive Secretary, 33 West 39th Street Void 0 Thomas R. Kuesel Robert FE. W hite 
New York 18, N.Y lotal 501 (Tellers) 
vo 
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i.cus, Honorary Mem- 
Director of ASCE, and a 
1 expert, died at his home in Clare- 
ot N.H October 24, at the age of 
- Though his formal engineering edu- 
son consisted of only a Cornell Uni- 
ty correspondence course in drafting, 
ater was awarded honorary engineer- 
doctorates by several universities in 
: his achievements in railroad 


WoiiamM J 


¢ and former 


ogmtion ol 


gineering ; 
In 1893, after early experience on Mid- 


Western railroads, Colonel Wilgus joined 
staff of the New York Central and 
ydson River Railroad as assistant engi- 
+ As chief engineer and vice-presi- 
ot of the line from 1899 to 1907, he di- 
ted the construction of Grand Central 
erminal, the change of motive power 
fom steam to electricity, and improve- 
iments and extensions in the New York 
éstrict. He also conceived the plan for 
he skyscraper development of the termi 


lent Activities urea 

ublicity; F; papers on the New York Central 

vice-chairma ements, published in the ASCE 

dees ysacTions, Colonel Wilgus was 
= the Thomas Fitch Rowland 

umber, whict 


09 and the Arthur M. Welling- 
Prize in 1942. He also received the 
Medal of the Institution of Civil 


Engineers of Great Britain for his service 
as chairman of the Advisory Board of 
Engineers on Construction of the Detroit 
River Tunnel, which developed the first 
use of the trench and tremie method of 
construction on that project. 





Col. W. J. Wilgus, 1865-1949 


As a consultant in private practice from 
1908 to 1932, Colonel Wilgus served in 
many private and public service capaci- 
ties. He initiated a move for creation 
of the Port of New York Authority, 


William J. Wilgus, Honorary Member and Rail Expert, Dies 


which built the Holland Tunnel. For his 
services as director of military railways 
and deputy director general of transporta 
tion in France during World War I, he 
was awarded the Distinguished Service 
Medal and the decoration of Officer of 
the Legion of Honor of France. He is 
credited with originating the Transporta 
tion Corps of the Army. In 1934 and 
i935 he was director of the New York 
City Emergency Relief Administration. 

Long active in the ASCE, Colonel Wil 
gus served as Director from 1902 to 1904, 
and he was a past-president of the Metro 
politan Section. He was elected to hon 
orary membership in the Society in 1935 
Colonel Wilgus was also an honorary 
member of the American Institute of 
Architects; a charter member and former 
director of the American Institute of 
Consulting Engineers; and a charter 
member of the American Railway Engi 
neering Association. Since 1924, when 
he established a home in Weathersfield, 
Vt., Colonel Wilgus had written a great 
deal on Vermont history. In 1933 he 
donated a 150-acre tract of land, along 
U. S. Route 5 in Weathersfield, known 
as ‘‘Wilgus State Forest Park,"’ to the 
state to enable motorists to enjoy the 
Connecticut Valley scenery. 













Past-President and Hon. M. 


PRESIDENT and Honorary 
er Anson Marston, of Ames, Iowa, 
was killed in a motor crash on October 21. 
A veteran engineering 
he had been dean emeritus of 
engineering at lowa State College since 
rement from active academic life in 
Marston served the ASCE 
capacities, having been Director 


ASU! Past 


was x5 


ean 


20 to 1922; Vice-President in 
10 924; and President in 1929. 
s elected to honorary membership 


5%! 
vas educated at Berea College, 
K ind at Cornell University, 


“*hairman 
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White 





Anson Marston, 1864-1949 
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Marston Dies in Motor Crash 


from which he was graduated in 1889. 
In 1892, after a few years with the Mis- 
souri Pacific Railway, he joined the Iowa 
State College staff as professor of civil 
engineering and head of the department, 
and from 1904 until his retirement he was 
dean of engineering. In recognition of 
his contributions, the college in 1938 es 
tablished the Marston Medal, which is 
awarded annually to an engineering 
alumnus of Iowa State for engineering 
achievement. 

As a consulting engineer in practice 
from 1892 on, Dean Marston was engaged 
on the design and construction of water 
works, sewerage systems, and bridges 
throughout the Middle West. In 1904 
he began a long association with the 
lowa State Highway Commission, for 
which he was coordinator of transporta 
tion from 1934 to 1939. He served as 
major and lieutenant colonel of Engineers 
in World War I, and had the rank of 
colonel in the Reserve Corps for many 
years afterwards. 

Dean Marston was author of almost 200 
professional papers and technical reports, 
and co-author with the late T. R. Agg, 
his successor as dean, of a well known text 
on Engineering Valuation. A member of 
many professional societies, he had served 
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as president of the Society for Promotion 
of Engineering Education (now the Ameri 
can Society for Engineering Education), 
the American Society for Testing Mate 
rials, and the Iowa Engineering Society 
Honors accorded him include the Fuertes 
Gold Medal of Cornell University, the 
Chanute Medal of the Western Society of 
Engineers, and the Lamme Medal of the 
ASEE 


> 


Mining Engineer Wins 
1949 John Fritz Medal 


THIS YEAR THE John Fritz Medal goes 
to Walter Hull Aldridge, a mining engineer 
and member of the American Institute of 
Mining and Metallurgical Engineers 
President of the Texas Gulf Sulphur Co 
for more than thirty years, Mr. Aldridge is 
cited as ‘‘engineer of mines and stateman 
of industry who by his rare technical and 
administrative skills has importantly aug 
mented the mineral production of our 
country and Canada.”’ 

The John Fritz Medal, which was es 
tablished in 1902 as a memorial to the engi 
neer whose name it bears, is a joint award 
of the four Founder Societies ‘‘for scientific 
or industrial achievement” in any field of 
pure or applied science. The roster of 
John Fritz medalists includes many dis 
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Walter Hull Aldridge 


tinguished names—Alexander Graham 


Bell, Thomas Edison, Gen. George Goe 
thals, M. ASCE, and ASCE Honorary 
Members Herbert Hoover and Charles 
Kettering, to mention a few, 


Presentation of the medal to Mr. Ald 
ridge will be made at a special dinner in 
his honor, held at the University Club in 
New York, on November 16, under the 
iuspices of the AIME 


> 


Hoover Medal Awarded 
to Frank B. Jewett 


FRANK B. Jewett, member and past- 
president of the American Institute of 
Electrical Engineers, is the eleventh win 
ner of the Hoover Medal, joint award of 
the four “for dis 
tinguished public service."" The medal, 
considered one of the outstanding honors 
of the engineering profession, was insti 
tuted in 1930 in honor of Herbert Hoover, 
Hon. M. ASCE, who was the first recipient 


Founder Societies 





Dr. Frank B. Jewett 


f the medal. Other distinguished Hoover 
medalists include Ambrose Swasey, John 
F,. Stevens, and Gano Dunn, all Honorary 
Members of ASCE, and Past-President 
Malcolm Pirnie 

A resident of Short Hills, N.J., Dr 
Jewett has had a long career with the 
American Telephone and Telegraph Co., 
which he served as vice-president in charge 
of development and research from 1925 to 
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members will have had a chance not only 


1944. He has also been president of the 
Bell Telephone Laboratory, and formerly 
was president of the National Academy of 
Sciences. Dr. Jewett has been active on 
the board of Engineering Foundation, 
which he has served as vice-president, and 


Salary Plan for Government of Puerto Rico Published 


JUST PUBLISHED IS a report of a Society- 
sponsored evaluation of the job classifi 
cation and allocation systems in use by 
the Office of Personnel, Government of 
Puerto Rico. The study was made at the 
request of former Governor Pinero and 
was performed by a member of the Society 
Headquarters staff, Allen P. Richmond, 
Jr., who made three trips to Puerto Rico 
during the winter and spring of 1948- 
1949. Progress was reported in the April 
issue of CrviL ENGINEERING. 

rhe study was confined to an evalua 
tion of existing job specifications for 
engineering and closely allied positions, 
and to testing and recommending a 
more systematic allocation procedure 
than the one then in use. 

Specific allocations were made of a 
number of typical engineering positions. 
The study did not include salary rates, 
but recommendations were made in the 
report that a community study be insti 


New Volume of Society 


“Transactions” Distributed 


ANOTHER RECORD OF technical prog- 
ress in the civil engineering field is 
available, with the issuance of Volume 
114 of ASCE TRaNsactions. Out 
standing among the many valuable pa- 
pers in the current volume is the group on 
the proposed Panama Canal changes, 
which fill a quarter of the 1,400-page vol 
ume. The other papers represent prac 
tically the entire professional fields—city 
planning, structural design, hydro-plant 
operation, geodesy and triangulation, 
dams, piles, industrial waste, retaining 
walls, valuation, suspension bridges, high 
way bridge decks, expansion joints, and 
wind action, to mention a few. 

For the first time in the Society’s 83 
vear history of printing, memoirs of de 
ceased members are omitted, with a con 
sequent decrease of several hundred pages 
in the over-all size of the volume. Brief 
obituaries in CiviL ENGINEERING are now 
substituted for the memoirs. 

Schedules call for mailing the cloth 
and paper-bound volumes in October, 
and the leather-bound edition in Novem 
ber. Those who do not already have 
standing orders for TRANSACTIONS should 
notify ASCE Headquarters of the type 
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of government here as it affects the engi- 


is holder of the John Frit, 
Washington pen and ot miele 

Presentation of the Hoover Medal », 
him will be made during th: winter ay 
ing of the AIEE, to be held in New York 
January 30 to February 3. 














tuted to furnish authoritative data or 
prevailing rates of pay for engineenn 
services in that area, with which the 
government must compete to retain pres 
ent personnel and attract new emp) 

ees. Detailed step-by-step suggestions 
for conducting a salary survey are ;: 
cluded in a four-page exhibit which 
part of the report. 

The point-evaluation method of jo: 
analysis developed by Southern Califor 
nia Aircraft Industry was used succes: 
fully in the field studies, and demo: 
strated the value of a systematic ; 
evaluation system of this type. Its par 
ticular value lies in the fact that it ca 
resolve problems of borderline allocatio: 
one of the principal concerns of personne 
officers and the Board of Appeals 

Publication of this report concluded 
the eighth study of engineering position: 
or salaries performed under Societ 
auspices at the request of public agencies 


of binding desired. The cost will & 
charged to the member’s account: $2.) 
for the paper volume; $3.00 for the clot! 
and $4.00 for the leather binding. For 
general sale, the corresponding prices ar 
$16, $17, and $18 a volume 


-——_ + 


First Member Claim Paid 
in Group Disability Plan 


FIRST TO BENEFIT in the Sociel 
group plan of disability msurance, 4 
nounced in the June and August issues 
of Crvm. ENGINEERING, is a member 
the North Carolina Section, who recent! 
received a check for $185.71 from th 
Continental Casualty Co., of Washing 
ton, insurance underwriters for the > 
ciety’s plan. The check covers the | 
surance for a period of three weeks 40° 
five days at the rate of $50 per wees 
(Plan A) during which the member w* 
hospitalized and unable to work 

Though the group plan of insurance » 
still under consideration by membe rs 
Local Sections, several hundred membe® 
have already placed themselves ™ 
to receive the benefits of the plan by se 
ing applications to the insurance 
writers. 
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NOTES FROM THE (apitat €) 


Joseph H. Ehlers, M. ASCE 
Field Representative, ASCE 


funds Appropriated for Advance Planning 


CHANGES TOOK place in the 
ition of interest to engineers 

s of Congress prior to its 

r the year. Of particular 

he final passage of the legisla 
viding funds for the advance plan- 
m-federal public works (Public 
Congress). The law 
izes the Administrator of General 
make loans without interest to 

eral public bodies for the purpose 

i ng needed public works. Ap 
it fully satisfied with the ad 
ration of the advance 
bill, two amendments emphasize 


SIst 


previous 
the advances must be used for plan 

jects which will actually be built. 
mendments follow 


the construction ef the public works is 
rtaken or started within three years 
full amount of the loan or advance 
been made and the Administra- 
Services shall determine 
letermination shall be conclusive), 
iotice and hearing, that the public 


] 
eTal 


y has not acted in good faith either in 
ng the loan or advance or in failing 
rtake or start the construction of 


Administrator shall 


works, the 
promy of such loan or 


pt payment 


event the loan or advance shall 

| repaid within said three-year 
agency shall not be 
pply for loans or advances on 
iblic works.”’ 


public 


legislation was passed with con 
le difficulty and only under a sus 

the Rules following the refusal 
Rules Committee to give clearance 


vas obvious that Congress desired to 
possibility of another WPA 

r lack of planned undertakings 

lew ot the recent increase in unem 
ment, and on the other hand will not 
insive plans which will not be 
ind which are beyond the 
he local public body to pay for. 
ugh P.L. 352 authorized the sum 
n to be appropriated and 
the Budget requested a 
/priation of $12 million with 
mtract authorizations of 
the House Appropriations 
it these figures to $8 million 
nal $17 million in contract 

s for the current fiscal vear. 
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Alaska Gets Funds for Public Works 

The Alaska Public Works Act (P.L 
264—-Slst Congress), as reported last 
month, provides for federal participation 
in the construction cost of local public 
works in Alaska. In the closing hours of 
the session, Congress passed an appro 
priation for the current fiscal year of $1 
million plus an additional $4 million of 
contract authorizations. In view of the 
impending winter season, this appears to 
be adequate to get the program started. 
The engagement of engineers and archi 
tects will be by the federal government. 
It may be noted that, under the advance 
planning programs of recent years, over 
$8 million worth of projects have already 
been designed. These already planned 
projects will probably constitute the bulk 
of the jobs for the first year’s construction. 
Construction contracts will be let by the 
federal government and the finished 
structures will be sold to the local public 
bodies so as to provide an average reim- 
bursement of 50 percent of the cost. 

In connection with the advance plan 
ning programs for federal buildings, $12 
million was appropriated for acquisition 
of sites and preparation of plans. An 
additional $10 million was appropriated 
for renovation and improvements. 


Science Foundation and Point 4 Held Over 

The National Science Foundation legis 
lation was prevented from being brought 
up by the press of business in the last days 
of the session. This legislation will 
undoubtedly come up after Congress 
reconvenes and the EJC Panel will con 
tinue its efforts in support of this legis 
lation. 

The President's Point 
technical aid to ‘‘assist the people of 
economically underdeveloped countries 
to raise their standard of living’’ never 


t Program for 





TOTAL MEMBERSHIP AS OF 
OCTOBER 9, 1949 


Members alt 
Associate Members 


7,464 


9,565 


Corporate Members 17,029 


Honorary Members 40 
Juniors 9,682 
Affiliates 735 
Fellows ] 


26,825 


24,068) 


Total 
(October 9, 1948 











November 


1949 


nounced his retirement as special assistant 


a, a Jee. és , an a , - 


got beyond the committee stage but will 
undoubtedly receive much attention when 
Congress reconvenes ii. January 


Over Half Billion Available for Flood 
Control Construction 


While the omnibus Rivers and Harbors 
and Flood Control Bill (H.R. 5472) which 
would authorize new projects, was de 
ferred for consideration in January, the 
Army Civil Functions Appropriation 
Act (P.L. 355) appropriated well over 
half a billion dollars for construction of 
navigation and flood control works 
An item on page 71 amplifies the Army 


appropriation. 


Congress Approves Salary Increases 


In the last days of the session, Congress 
passed ihe legislation providing for salary 
increases of department heads (P.L. 
359) and the revisions of the Classification 
Act. The former provides for large 
increases in the salaries of some 200 top 
government officials. The Classification 
Act provides for moderate salary increases 
for the nearly 900,000 classified employees 
and sets up a new system of classification 
replacing the old CAF (clerical, admin 
istrative, and fiscal) and P (professional) 
grades. Firm assurance has been given 
that this change in the classification sys 
tem will not affect professional employees 
adversely. However, the statutory basis 
for their protection is removed and the 
Civil Service Commission will be respon 
sible for protecting their status. The 
Engineers Joint Council Committee on 
Engineers in the Civil Service feels that 
under the new act considerable vigilance 
will have to be exercised by our members 
to prevent the encroachment of unquali 
fied employees into professional positions 
Its view that engineering activities ought 
to be administered by engineers may run 
counter to the views of some agencies in 
setting up jobs pertaining to engineering 
administration under the new law. This 
matter will be discussed further as new 
developments take place 

Earlier in the month Congress approved 
pay increases for the armed services 
which by signature of the President be 
came effective November 1. 


Government Matches State Airport Funds 


Under a bill passed by both Houses on 
the last day of the Slst Congress $1 1'/» 
million plus $36 million in contract au 
thorizations until June 1953 would be 
made available to be matched by state 
money for rural and city airports during 
this fiscal year. Federal funds going to 
the states would unused allot- 
ments made during previous years. 


include 


Fall Meeting Convenes 
Before this column appears in print, 
the Washington Fall Meeting will have 
taken place and it is hoped that many 


65 


meeting. Mr. Roberts advocated in 
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members will have had a chance not only 


to see at first hand the physical develop 
ment of the Nation’s Capital but also 


to get an added insight into the conduct 


of government here as it affects the engi- 
neering profession. 

Washington, D.C 

October 20, 1949 


Junior Branch of Metropolitan Section Sponsors 
Lectures on Prestressed Concrete 


PRACTICAL APPLICATIONS OF the theory 
of prestressed concrete were graphically 
described by Prof. Gustave Magnel, dire« 
tor of the remforced concrete laboratory 
at the University of Ghent, in a recent 
lecture sponsored by the Junior Branch 
of the Metropolitan 


Columbia University 


Section and the 
Civil Engineering 
Department. An audience of almost 300 
heard Professor Magnel, one of the fore 


most designers of prestressed concrete 





PROF. GUSTAVE MAGNEL speaks on prac- 
tical applications of prestressed concrete 
theory at meeting under joint auspices of 
Junior Branch of Metropolitan Section and 


Columbia University Civil Engineering 


Department 


Council on Reinforced 
Concrete Research Meets 


Ture Counctt on Research in Rein 


forced Concrete, which was formed last 
year by the Engineering Foundation to 


conduct research projects in reinforced 


concrete ‘‘considered necessary to place 
methods of design on a more rational 
basis recently held its first meeting 1n 


Chicago Plans were discussed for the 


future work of the Council, and a report 
on a project now under way at the Um 
versity of Ilhnots was received Che lat 
ter program involves testing 1) rem 
yrced concrete columns under varving 
eccentncities of load Strains will be 
measured in the concrete and steel, and 


the analvsis will attempt to correlate the 


structures and author of a recent author 
itative book on the subject. 

\fter explaining the fundamentals of 
Professor Magnel showed 
slides of recent European buildings and 
bridges employing the prestressed prin 
ciple. These structures included various 
buildings in Belgium and Holland and a 
two-span continuous highway bridge 
over the Meuse at Sclayn, Belgium, with 
each span over 200 ft. Use of prestressed 
concrete in these structures proved 20 
cheaper than steel structures 
would have been and 10 percent cheaper 
than reinforced concrete, Professor Mag 
nel stated, asserting that the greatest 
saving in the prestressing process is at 
tributable to the prefabrication, which per- 
mits use of the steel forms over and over 
Great savings in labor are also made pos 
sible by use of the method, Dr. Magnel 
pointed out, referring for illustration to 
construction of a 9-acre warehouse, on 
which no more than 70 men were em 
ployed at any one time. 

Dr. Magnel was introduced to his 
audience by Charles Zollman, of the Pre 
Load Corp., which is sponsoring his tour 
in this country. Curzon Dobell, vice 
president and general manager of the 
Pre-Load Corp., also spoke briefly on 
the Walnut Lane Bridge in Philadel 
phia, the first prestressed concrete bridge 
to be built in this country. <A dinner for 
about thirty, including the ASCE Head 
quarters staff, at the Columbia Univer 
sity Men’s Faculty Club preceded the 
lecture 


prestressing, 


percent 


results with existing proposed ultimate 
theories for concrete 

Chairman of the Council is Robert F 
Blanks, M. ASCE, director of research for 
the Bureau of Reclamation 


+ 


ECPD Assesses Engineers’ 
Qualifications for Work 


INTELLIGENCE IS THE most highly 
sought after personal quality in an engi 
neering employee in the opinion of 44 
leading engineering executives, who par 
ticipated in a survey recently conducted 
by the Engineers Council for Professional 
Development to facts about 
personality traits that would be valuable 


provide 
in its program of student and professional 


November 


1949 ° 


development. Dependabili: 
tional acceptability, ener, 
tional acceptability were 
order given as other desirable , 
tics. 

The results of the three 


Organiza 
and em 


haracter; 


year Surve 


which also included opinions of Colley: 


administrators, faculty, personnel of 


cials, and engineering students, have beer 


made available by ECPD in a 9: 


oD 
<0 Pag 


booklet, entitled The Most Desirably Po» 
sonal Characteristics. Copies may 
obtained from ECPD, 29 West 
Street, New York 18, N.Y., at 25 
each. 


cent 
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Coming Events 





Arizona—Annual fall meeting 
Phoenix, November 18 and 19 


program will include an open forum for 


engineers and architects Friday night 
a joint luncheon with the Arizor 
Association of Engineers Saturda 
noon, and a joint dinner dance Saturda 
night. 


Buffalo——Luncheon meeting in 
Buffalo Athletic Club, November |t 
12:15 p.m. 

Colorado— Meeting in the Au 


torium Hotel, Denver, November 
at 6:30 p.m. 
Connecticut— Dinner 
Ceriani’s Restaurant, New Haven, \ 
vember 7, at 6:30 p.m 
District of Columbia— Meeting 1" ' 
Cosmos Club Auditorium, Washingt 
D.C., November 29, at 8 p.m., leatu! 
ing election of officers 
Duluth—Luncheon meeting 
Kitchi Gammi Club, Duluth, 
ber 21, at 12:15 p.m 
Hawaii— Meeting in 
November 9 


meeting 


Hon lul 


meeting al 
Des Mot 


Iowa— Afternoon 
Fort Des Moines Hotel 
November 17, beginning at 


Kansas—Meeting in Topek® 
November 18. 
Los Angeles—Annual ladies 


dinner dance at the Hollywood R 
Hotel, Hollv wood, December 
7:30 p.m { seminar sponsorec 
ASME and AIEE, with ASCE coop’ 


CIVIL ENGINEERING (Vol. p. 


rated Im th 


De 











N 


Ri 


Vis 


Wi 














ace in the Mechanical nounced his retirement as special assistant meeting. Mr. Roberts advocated in 


Organi 7 oan . ° . . = abl " . " 
eaniza ilding of the California to the district engineer, U.S. Corps of _ stallation of the system in Los Angeles as 


and em . . " : ° . . 
ited in * rechnology, Pasadena, Engineers (October issue, page 48). His a solution to the city’s rapid-transit prob 
vate it 7:30 p.m. Regular activities were praised in short talks by lem. During the evening ASCE Presi 
J of section on Novem District Engineer Frank H. Forney, dent Franklin Thomas reported the high 
year sur Newell L. Nussbaumer, Edward J. lights of the Summer Convention in 
s of coll Louisiana Meeting at the St. Nunan, and former ASCE Director and Mexico City, supplementing his talk with 
: De? ) s é . v* . ~ - . 
scene! ro New Orleans, on Novem Vice-President Edward P. Lupfer. kodachrome slides 
: sf . . , Lact 
io fee be : A talk on the master plan for beac’ 
= , eee LOS ANGELES development for Southern California was 
a 25-pay Maryland Meeting in the Engineers es cal a3 ; ‘ ‘ 
Mar) ADVANTAGES OF THE Monorail Rapid given by A. G. Johnson, of Beach Erosion 
ee I 


estrable Pe re. November 9, at 8 . 
rect | by cocktails at 6 p.m., 


ner p.m 


Transit System were explained by George Control for the City of Los Angeles, at a 
D. Roberts, president of the Pacific meeting of the Junior Forum preceding 
Monorail Systems, at a recent Section the regular Section meeting 


cS may ’ 
W est 
¢ D5 





Metropolitan Meeting in the En- 
ring Societies Building, November 


ing S DISTRICT OF COLUMBIA 


Nr 





RECONSTRUCTION WORK on the Capitol Senate and House Chambers, was then 
was recently inspected by a large group described by James M. Gongwer, partner 
of District of Columbia members. The in the firm of Marshall & Gongwer, 
inspection, which included tours of both consulting engineers on the structural 
the House and Senate wings, was arranged work. The cast-iron trusses in the roof 
through the courtesy of David Lynn, are being replaced by structural steel, and 
Architect of the Capitol. Before the a new roof built of lightweight concrete 
tour Lewis C. Prell, superintendent of covered with copper. Around $5,000,000 
construction in Mr. Lynn's office, briefed was appropriated for the project, which 
; the group on the background of the work is scheduled for completion by December 
Philadelphia—Meeting in the En and previous repair projects. Thecurrent 15 of this year. About 140 members and 

rs Club, Philadelphia, on Novem project, which includes reroofing the guests of the Section made the trip 


rs 


Michigan -Dinner meeting in the 
-ineering Society of Detroit, Detroit, 
November 3; dinner at 6:30 p.m., 
meeting at 5 p.m. 
Northeastern—Joint meeting with 
n Society of Civil Engineers and 
engineering students of North- 
stern University on the campus, 
November 9, at 6 p.m. 


Pittsburgh—Joint meeting with the 
Section of the Engineers’ Society 
Pennsylvania, in the Cham 
Commerce Auditorium, Pitts 
November 15,at8 p.m. Juniors 
Section are sponsoring a square 
Rose Barn, North Park, on 
er iS 

Rochester—-Joint luncheon meetings 
Rochester Engineering Society 
nber 22, November 29, and 
Sacramento——Regular luncheon 
the Elks Club, Sacramento, 

uesday, at 12:30 p.m. 
Tennessee Valley——The Oak Ridge 
“ub-Section will be host to the fall 
! the Tennessee Valley Sec 
the Oak Terrace, Oak Ridge, on 
ber IS and 19 The meeting 
ire technical sessions, inspec 

nd social events 
Virginia—_Joint meeting with the 
neers Club of Hampton Roads, at 
Castle, Norfolk, Novem 

‘, at S p.m 

Wisconsin Meeting in the Engineer 
Milwaukee, November 17 


Recent Activities 


BUFFALO 


OF THE Section paid tribute 
rector Harland C. Woods at a 
mial luncheon in the Buffalo 
Colonel Woods, an au 
‘gara power and Great Lakes CAPITOL RECONSTRUCTION PROJECT is studied by members and guests of District of 
Twa ind harbors, recently an- Columbia Section during recent inspection tour. 
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COLORADO 


GEOLOGICAL ASPECTS OF engineering 
work were discussed at a recent dinner 
meeting of the Colorado Section by 
Roger Rhoades, chief geologist, Branch of 
Design and Construction, U.S. Bureau of 
Reclamation. Mr. Rhoades’ talk, which 
illustrated by numerous slides, 
covered engineering proluems encountered 
in work on expansive clays under founda 
tions, in landslides, and in foundations 
under dams. Two of the local Technical 
Divisions, recently formed by the Colo 
rado Section, have elected officers. Rob 
ert Sailer will be chairman for the 
Structural Division; Bruce Johnson, vice 
chairman; and Hugh Hemple, secretary. 
The Hydraulics Division officers are 
Herbert E. Prater, chairman; Sheldon 
H. Streater, vice-chairman; and Carl 
Wilder, secretary. 


was 


DULUTH 

SOCIETY NEWS DISCUSSED during arecent 
meeting of the Duluth Section included 
the proposal for amending the ASCE 
constitution and the projected plan for 
group insurance. The technical program 
consisted of an illustrated talk by Paul 
Sramek, of Meadowlands, Minn., on a 
recent trip to Czechoslovakia. 


KANSAS CITY 


THE INTERNATIONAL of most 
problems today necessitates a wide gen 
eral knowledge, Robert Mortvedt, vice- 
president of the University of Kansas 
City, told members of the Kansas City 
Section in the feature talk at the Section’s 
first fall meeting. A liberal education, in 
his opinion, will give students the back- 
ground to live successfully. Recalling 
statements made by Dr. Clarence R. 
Decker, president of the university, who 
recently returned from a 33,000-mile trip 
around the world, Dr. Mortvedt cau 
tioned that Americans can no longer be 
concerned only with what occurs in this 
country The proposed revision of the 
Society's constitution and the group in 
surance plan were discussed during the 


EC 


business meeting. 


MIAMI 


ENGINEERING PROBLEMS INVOLVED in 
constructing routes and channels through 
the Everglades were outlined at the 
October meeting by Charles W. Brook 
field, Florida representative of the Na 
tional Audubon Society. Mr. Brookfield 
also described the unusual birds and inter 
esting foliage to be found in the area. 


During the business session, ASCE 
Director Edmund Friedman discussed 
the District 10 Conference of Local 


Sections, held at Chattanooga during the 
summer, and explained the advance in 
Society and Section functioning repre 
sented by such conferences 


68 


NORTHWESTERN 


IN A TALK on Upper Harbor develop- 
ments in Minneapolis, given at the Octo- 
ber meeting of the Northwestern Section, 
Col. L. G. Yoder, district engineer for the 
St. Paul office of the Corps of Engineers, 
covered the financing, construction pro- 
cedures, engineering problems, and bene- 
fits of the project. During the business 
session, a motion was carried to renew the 
$200 scholarship given annually by the 
Section toa senior civil engineering student 
at the University of Minnesota. 


PHILADELPHIA 
‘“PuBLIC WoRKS CONSTRUCTION in 
Philadelphia’ was the theme of the 


Section's first meeting of the fall season, 
which was preceded by inspection of the 
Walnut Lane and Penrose Avenue bridges 
now under construction and rigid frame 
steel hangars recently completed at the 
International Airport. Speakers in the 
symposium were Thomas Buckley, di- 
rector of public works, who reviewed the 
city’s public works program; Elwyn E. 
Seelye, New York City consultant, whose 
subject was ‘‘Underpinning the Municipal 
Stadium”; Alexander Maltman, 
ciate engineer of design for the Philadel 
phia Bureau of Engineering, Surveys, and 
Zoning, who described the design of the 
hangars viewed during the afternoon 
inspection; Max Barofsky, principal 
assistant engineer of construction for the 
Bureau, who discussed construction prob- 
lems involved in the Caster Avenue 
Bridge and Frankford Creek realignment ; 
and Samuel S. Baxter, assistant chief 
engineer for the Bureau, who gave a 
“Pictorial Presentation of Public Works 
Projects in Philadelphia.” 


asso 


ST. LOUIS 


INSPECTION OF THE Missouri Portland 
Cement Company's new St. Louis plant 
launched the Section’s fall program. The 
tour of the plant was preceded by a lunch- 
eon meeting, at which L. A. Wagner, 
director of engineering and research for 
the Portland Cement Co., reviewed the 
history of portland cement, describing 
particularly the development of rotary 
kilns. The ever-increasing cost of fuel, 
he said, makes it necessary to build kilns 
increasingly longer, since by extending 
the length of the kilns it is possible to 
extract more heat from the kiln gases 
before they are released to the stack. 
Thus the two kilns under construction 
in the St. Louis plant are 450 ft long by 
11 ft 3 in. in diameter, in contrast to the 
first kilns installed in the plant in 1903, 
which were only 60 ft long. At the con- 
clusion of Mr. Wagner's talk the group 
visited the Material Handling and Finish 
Grinding Buildings of the new plant, 
which are completely finished. Of special 
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interest were the dust collectors aut, 
matic lubrication systems, and other de 
vices designed to make the manufacturin 
process cleaner and more orderly than : 
usually possible in cement making. | 


PITTSBURGH 


DIFFICULTIES INVOLVED IN the one 
struction of offshore oil drilling install, 
tions in the Gulf of Mexico were demon 
strated at a recent meeting by colored 
motion pictures, shown and explained by 
Paul G. Benedum, president of the 
Hiawatha Oil & Gas Co. There was an 
attendance of about 100 at the meeting, 
which was a joint session with the Civil 
Section of the Engineers’ Society of 
Western Pennsylvania. On October § 
the Section sponsored an inspection trip 
to Lock No. 5 on the Monongahela 
River at Brownsville, Pa., where Pre 
pakt concrete is being used for resurfacing 
the lock walls. At a luncheon meeting 
following inspection of the project, B. D. 
Keatts, of Intrusion-Prepakt, Ine., dis. 
cussed the work and showed slides illus. 
trating other uses of the prepakt-intrusion 
method. 





SACRAMENTO 


IMPROVEMENTS BEING MADE 
Western Pacific Railroad Co. were dis 
cussed at a recent Sacramento Sectior 
luncheon meeting by H. C. Munson, vic 
president and general manager of th 
Western Pacific. These improvements 
include centralized traffic control and 
installation of Diesel locomotives. A! 
another recent luncheon meeting A. G 
Mott, past-president of the Section spok 
on ‘‘Valuation of Public Utility Systems 
A description of the functioning of the 
Sacramento city government by Cit 
Manager B. W. Cavanaugh compnst 
the technical program at another meeting 
Edwin F. Sullivan has been chosen pres 
dent of the Section to fill the unexpired 


by the 


term of the late Fred H. Paget (obituar . 
on page S6). ¥ 
4 
SEATTLE al 
FROM AN ENGINEERING standpoint, th \ 
projected geological survey of the Seattle - 
area will be helpful in finding solutiom on 
to landslide, tunneling, and foundates — 
problems, J. Hoover Mackin, professor 0! ¥ - 
geology at the University of Washingt" Sect 
told members of the Section at a rece = 
meeting. Speaking on the “Glacial Ge ae 
ogy of the Seattle Area,’ Profes* ’ 
Mackin traced the geological history ‘ 
the state and emphasized the importas pate 
of studying the clay, hardpan, and othe? au 
deposits that have been laid down ' 
millions of years of geological lustory * * 
clue to prevailing conditions. The pr 
ent survey of the Seattle area is be aa 
conducted on a limited scale, and add er 1 
tional funds are necessary for complet Dire 
the work. oe 
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TRI-CITY 


CTION was one of eight 
.ponsoring the program 
il fall dinner meeting 
Technical Council held 
Walter L. 


nort. lowa 


promotion department 
ration of America, was 
eaker in a program de 





Its Mechanism and 
Promise."" Addressing an audience of 
600, Mr. Lawrence, predicted a far 
reaching development of the medium, and 
stated that within a decade, after its full 
commercialization, it may increase the 
demand for goods and services by as much 
as 10 percent. 


voted to ‘‘Television 


COMMITTEE CON- 
SISTING OF A. F. 
Burleigh, president of 
Tri-City Section (left), 
B. D. Kent, program 
chairman, Industrial 
Safety Engineers As- 
sociation of the Quad 
Cities (center), and 
L. W. Andrews, presi- 
dent of Quad City 
Radio Technicians 
Association, plan de- 
tails of third annual 
meeting of Quad-City 
Technical Council. 
Tri-City Section was 
one of eight technical 
groups participating. 





SAN DIEGO 


SIGN AND CONSTRUCTION problems 
nection with the Coachella 

roject, now under construction 
Calif., were outlined by 
vant, former design engineer 
Bureau of Reclamation, in a lead 
itarecent dinner meeting. Phil 
hairman of the Section’s Legis 
Committee, gave a report on recent 
egislation affecting the profession. 


SAN FRANCISCO 


EMS CONNECTED WITH the re 
plutonium from liquid wastes by 
ited-sludge method were cov 

the Section’s October meeting by 
Newell, project sanitary engineer 
\tomic Energy Commission at 
\lamos, N. Mex. Mr. Newell de 
1] xperiences encountered in ex 
with radioactive particles hav 
lives of from a fraction of a sec 
nany thousands of years. The 
made a weekend field 
Pacific Gas & Electric Com 
0,000 construction project 
Feather River north of San Fran 
tures viewed included both 

il Rock Creek dams, power 


tunnels 


SiS 


SPOKANE 


CE BupGet, publications, and 
rs recently before the Board 
lor discussion were covered 
the Summer Convention in 


‘ 
ts 


Mexico City, given by ASCE Director 
W. L. Malony at a recent meeting. Mr 
Malony also commented on the problems 
of the engineer in Mexico. Much of the 
meeting was devoted to business dis 
cussion and to making program plans for 
the fall. 


TENNESSEE VALLEY 


DETAILS OF THE new K-29 atomic en 
ergy project, recently begun at Oak 
Ridge, Tenn., were revealed by Robert 
Somers, of the U.S. Atomic Energy Com 
mission, in a talk at a recent meeting of the 
Oak Ridge Sub-Section. The project, 
which is estimated to cost over $66,500, 
000, will substantially increase the pro 
duction of U-235, from which atomic 
bombs are made. Work began in August 
of this year, and is scheduled for com 
pletion by the end of June 1951. The 
construction program at the Oak Ridge 
National Laboratory was outlined at the 
October meeting by K. C. Brooks, of the 
Atomic Energy Commission. Originally 
called the Clinton Laboratory, the Oak 
Ridge Laboratory was completed in 1944 
as a pilot plant for the production of 
critical materials. Some $18,000,000 is 
to be spent on the new construction pro 
gram. 

Problems arising in the disposal of 
radioactive waste were discussed at a 
dinner meeting of the Chattanooga Sub 
Section by Roy J. Morton, head of the 
Waste Disposal Research Section of the 
Oak Ridge National Laboratory. Areas 
of further research were indicated in the 
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enthusiastic question-and-answer period 
that followed his talk 


TEXAS 


RECENT CONSTRUCTION TRENDS in the 
United States were outlined at a luncheon 
meeting of the Fort Worth Branch by 
Jack Singleton, chief engineer of the 
American Institute of Steel Construction. 
Much of the meeting was devoted to 
business discussion. 


VENEZUELA 


MONTHLY PROGRAMS, ALTERNATING 
talks in English and Spanish, are being 
featured by the newly formed Venezuelan 
Section of the Society. Thomas Hay, 
superintendent of the Racine, Wis., 
sewage treatment plant, and consultant 
to the Chain Belt Co., recently addressed 
the group in English on the San Tome 
sewage treatment plant. At another 
meeting, irrigation in the valley basin of 
Valencia was discussed in a symposium, 
presented in Spanish, by Dr. Pedro 
Palacios, director of the Department of 
Irrigation of the Venezuelan Ministry of 
Public Works, and Dr. Fernando Key, 
of the Irrigation Department. 


WEST VIRGINIA 


RECENT INSPECTION OF the Philip 
Sporn Station of the American Gas & 
Electric System's plant near New Haven, 
W.Va., was followed by a dinner meeting 
and technical program. R. G. Skinner, 
director of public relations for the Appala 
chian Electric Power Co., of Charleston, 
detailed the plans of the American Gas & 
Electric System for future power develop 
ment. Representatives of the company, 
who had assisted at the afternoon tn 
spection trip, were then introduced to the 
group and spoke briefly. These included 
D. W. Parsons, general superintendent on 
the construction of the plant; W. H. 
Graves, power transmission specialist; 
and H. R. Andrews, who will be in charge 
of operation of the plant. New Section 
officers are Frank D. McEnteer, presi 
dent; Russell C. Quinn and R. V. Eng 
strom, vice-presidents; and Kenath A 
Kettle, secretary-treasurer, 


WISCONSIN 


A RECENT SECTION inspection trip to the 
Milwaukee water filtration plant was 
headed by James E. Kerslake, superinten 
dent of the plant. Following the tour 
of inspection, Mr. Kerslake was guest of 
honor at a Section dinner and principal 
speaker at the evening technical meeting 
He touched on the importance of the 
plant, the technical experience gained in 
its operation, and its efficiency in supply 
ing the city with an unusually fine grade 
of water. During the business meeting, 
the proposed change in the ASCE con 
stitution was discussed 
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Need for More Public Works Termed Essential at 
Annual APWA Congress 


INCREASED CONSTRUCTION OF public works 
was seen not only as a safeguard against 
recession but also as ‘a vital function 
necessary to our economy and way of life’ 
by James W. Follin, M. ASCE, acting 
deputy administrator of the General Services 
Administration, in a talk given before the 
recent 55th annual Public Works Congress 
of the American Public Works Association 
in Kansas City 
viewpoint in a panel discussion on the why 


Expressing the federal 


of long-range public works planning, Mr 
Follin emphasized the fact that if planning 
is put off until construction is unperative, 
limited time may make the approach in 
wlequate rhis is not an efficient ap 
proach, he said, and it is a costly one. In 
the event of war, such security measures as 
the dispersion of plant and people would 
create tremendous new public works 
problems and require extensive long-range 
planning before any moves could be made,”’ 
he pointed out 

Mr. Follin endorsed President Truman's 
plea, in his Mid-Year Economic Report to 
Congress, for a rapid expansion of our 
public works reserve as a “safeguard if 
public works should have to be accelerated,” 
and his recommendation for the channeling 
of construction and procurement into areas 
of high labor surplus. Stressing the rela 
tionship between public works and _ the 
national economy, Mr. Follin declared that, 
Public construction is much more im 
portant than its percentage relationship to 
the national income might indicate Public 
construction provides a considerable volume 
of employment at the site 

In discussing the position of the state in 
long-range planning, Alvin Pasarew, Assoc 
M. ASCE, director of the Maryland State 
Planning Commission, outlined three func 
tions of states in planning public works 
hese include development and review of all 
departmental programs, coordination of 
highway and airport plans, and integration 
of local projects of regional concern, such as 
schools, hospitals, libraries, housing facili 
ties, and water works 

Other ASCE members appearing on the 
four-day program included Henry W 
raylor, New York City consultant, who 
outlined methods of financing refuse dis 
posal; E. L. Knebes, assistant city engineer 
of Milwaukee, Wis., who evaluated munici 
pal, state, and federal relationships in 
George W. Barton, en- 
gineering director of Associated Consul- 
tants, Evanston, II], who discussed financing 
is the crux of the parking problem; D 
Grant Mickle, director of the engineering 
division of the Automotive Safety Founda- 
tion, Washington, D.C., who advocated all 


disaster relief 


70 


inclusive studies of traffic as a long-range 
solution to the traffic problem; and Lewis 
M. Wrenn, director of public works of 
Pontiac, Mich., who discussed public works 
employees as key personnel in a city’s public 
relations program 





W. O. JONES, M. ASCE, CITY MANAGER 
OF FORT WORTH, TEX. (left), is congratu- 
lated upon his election 48 president of 
American Public Works Association by out- 
going president William A. Xanten superin- 
tendent of Washington, D.C., Division of 
Sanitation, at closing business session of re- 
cent 55th annual Public Works Congress, 
held in Kansas City, Mo. 


Of much interest to the 800 engineers 
and public works officials attending the 
congress were displays shown by various 
government agencies, armed services groups, 
and manufacturers in connection with the 
annual Equipment Show. These included 
a joint Bureau of Reclamation and Corps 
of Engineers display indicating current 
and projected flood control and river de 
velopment projects 

W. O. Jones, M. ASCE, city manager of 
Fort Worth, Tex., was elected president of 
the organization during the closing business 
session. Vice-presidents will be William 
S. Foster, Assoc. M. ASCE, engineering 
editor of American City Magazine, New 
York City, who will serve the Eastern area, 
and Carl Froerer, city manager of Alameda, 
Calif., who was named Western vice 
president. ASCE members E. J. Cleary, 
Cincinnati, Ohio; Sol Ellenson, Newport 
News, Va.: and George R. Thompson, 
Detroit, Mich., were elected directors for a 
one-year term. 


Contracts for York River 
Bridge Project Awarded 


ANNOUNCEMENT OF THE award of two 
contracts totaling $7,114,943 for constry 
tion of a 3,750-ft double-leaf SWiNg-spar 
bridge across the York River at Yorktow: 
Va., has been made by the Virginia Sto: 
Highway Commission. A $4,600,232 oo, 
tract for building the substructure of + 
bridge went to the Massman Constructic: 
Co., and the Kansas City Bridge Co 
Kansas City, Mo. The Virginia Bridy, 
Co., of Roanoke, received a $2,424,711 « 
tract for building the superstructure 

About two and a half years will be r 
quired for construction of the bridge, which 
will be the largest of its type in the world an 
the largest ever built by the Virginia High 
way Commission from the standpoint 
both construction quantities and cost. T! 
total cost of the bridge and its approaches 
will be more than $9,000,000. Plans for th 
structure were prepared by the New York 
City engineering firm of Parsons, Brincke: 
hoff, Hall & MacDonald 


+ 


British Builders Praise 
U.S. Construction Methods 


UNITED STATES BUILDING efficiency mak 
labor here 50 percent more productive th 
in Great Britain, according to a report 
the 17-man team of British builders, wh 
recently completed a six-week study of co 
struction methods in the United Stat 
This efficiency is attributed largely to 
sign, managerial direction, preconstruct 
planning, organization of the work at 
job-site, mechanization, adequate supply 
materials, and “in the outlook of « 
individual member of the building team 
tending towards greater efficiency, greatet 
speed, and lower costs.” 

Among technical improvements and | 
terials that impressed the British tea 
the report lists the extensive use of cinder 
blocks as backing for exterior walls 
brick: use of asphalt shingles for roofing 
use of ready-mixed concrete delivered | 
the job-site in trucks; and minimum us 
scaffolding. Use of machinery at the 
to cut and shape materials is also cite 
representing ‘“‘a saving in labor and tra 
portation costs.” 

The British tour of American const 
tion methods was sponsored by the Ang 
American Council on Productivity ™ 
operation with the Technical Assist 
Division of the Economic Coopera® 
Administration. Other cooperating ors 
zations were the Associated General 
tractors of America and the Ameri 
Institute of Architects, joint hosts 
the group during its stay in W hingt 
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tracts Let tor Idaho 
tote Atomic Energy Project 


w atomic energy project 
will soon get under way 
several initial contracts, 
to cent announcement from 
Oner.tions Office of the Atomic 
wy Col ion. The largest single 
tart n the next six months will 
“+eycturce to house the Experimental 
- Reactor being built by the Argonne 
| Laboratory in Chicago. A con- 
ugineering work for the 
itself, special equipment, and the 
- auxiliaries has been let to the Austin 
|. Bids will be asked this 
' in access road, utilities, 
vation, and structural steel at a total 
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t Awarded 


‘ward of two 
| for constry 
af swing-spas 
at Yorktow: 
Virginia Sta: 


aon one = 

1,600,232 Cor ted cost of $250,000, the AEC states. 
ucture of th tative plans are being made for con- 
Constructio: 


if Materials Testing Reactor, 
| cost approximately $20,000,000. 
\ itial cost-plus-fixed-fee contract, 

| at $1,870,000, for the engineering 
s reacter has been awarded to 
Plants Division of the Blaw- 
Com- 


sridge Co., of 
rginia Bridg, 
2,424,711 cor 
ucture 
rs will be re 
bridge, which 
the world and 
Virginia High 
standpoint of 
nd cost. Th 
ts approaches 
Plans for th 
he New Vork 


ms, Brincker- 


f thi 
Chemical 
Construction Co., Pittsburgh 
ns will be due late in 1950. 
$6,000,000 worth of construction 
started this year in a series of com- 
ely small jobs, according to L. E. 
manager of the Idaho Operations 
f the AEC. Ultimate expenditure 
. billion dollars on the Arco plant, 
largely of a series of 
eactors to be used for testing uses 
nergy, is planned 


will consist 


1 Methods 


iciency makes 
ductive t! 
0 a report 
tilders, whi 
study of cor 
nited States 


Army Engineers Receive 1950 
Civil Works Appropriation 
IRESS HAS APPROPRIATED $635,428,- 


for the civil works operations of the 
Corps of Engineers in 1950, according to an 


argely to d ement from Maj. Gen. Lewis A. 
econstructi Chief of Engineers. These funds, a 
work at t! git rise over the 1949 appropriation of 
ate supply $15,542,200, will permit continued postwar 
ook of ca eration of the federal program for 


ontrol and for improvement of the 
ind harbors of the country, General 


ling team 
ericy, greater 


‘nts and 1 of the new appropriation, or $437, 
iritish tear ), has been designated for flood con- 
use of cinder vith 3566,330,400 going for the nation- 
ior walls general program. This general flood- 
; for roofing fol appropriation will provide funds for 


. if ro rd * 
delivered }¢ States. The flood control 
imum ust lor the Mississippi River and its 
y at the tanes recetves $67,000,000, and the 


also cite: Project, in California, $3,600, 
‘he Mississippi River Project extends 


of seven states 


iT ynd trat 


an constr rogram for improving the rivers and 
y the Ang if country has been granted a 
ivity i ' 3197,985,690. Included in this 
| Assista river and harbor construction 
Cooperat! states, the District of Colum 
iting orga nd Alaska 

yeneral I nds are provided for 53 flood 
e Amieri ts, in 22 states and Hawaii, 
t hosts ver and harbor projects, in 10 
J ashingtot 
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Construction in September Maintains Level of a Year Ago 


WITH NEW BUILDING put in place in 
September totaling $1.9 billion, construc- 
tion for the month reached a seasonal peak 
at about the same level as last year, the 
Department of Commerce reports. The 
September figure only fractionally 
above the total for August, and the out- 
standing development in the construction 
situation was a contra-seasonal advance in 
private home building. 

According to joint estimates of the De- 
partments of Commerce and Labor, private 
residential building, exclusive of farm 
dwellings, reached a total of $680 million 
for the month. Though this was an in 
crease of 3 percent over the Aurust esti 
mate, it was 4 percent less than the Sep- 
tember 1948 figure. A decline in com- 
mercial and industrial activity in Sep 
tember, bringing the total well below the 
level of a year ago, is reported. Most 
other types of private non-residential 
building, together with construction by 
privately owned public utilities, were prac 


was 


tically unchanged from August, at rates 
generally above last year. 

Publicly financed construction amounted 
to $557 million in September, continuing 
at the August level but advancing 18 per- 
cent above the September 1948 total 
Public housing expenditures, mostly state 
and local, were at nearly two and a half 
times the year-ago rate. School and 
hospital building showed small additional 
gains, maintaining substantial leads over 
last year. Most other types of public con 
struction, including highway and conserva 
tion work, have leveled off at August peaks. 

The total value of new construction put 
in place in the first nine months of 1949 
amounted to $14 billion, 1 percent more 
than for the same period last year, according 
to the Construction Division of the De- 
partment. This slight rise is attributed to 
the fact that, while many types of private 
construction have dropped below the levels 
of a year ago, public construction has more 
than made up the difference 


Port Authority Builds Huge Steel Hangars at New York 
International Airport 


THREE LARGE TRIPLE-HINGED steel-arch 
hangars are being built by the Port of 
New York Authority at New York Inter- 
national Airport at a cost of $9,200,000. 
Scheduled for completion in May 1950, 
the new structures will provide approxi 
mately 200,000 sq ft of additional hangar 
accommodation and about 53,000 sq ft of 
airline shop, office, and cafeteria space 
Each will comfortably accommodate four 
of the huge new Boeing Stratocruisers 

The hangars will be 217 ft in depth, with 
sliding doors at each end and with con 
necting structures between them. The 
roof arches, resting on concrete piers 25 ft 
high, are fabricated in four sections and are 
being erected with the aid of a set of timber 


towers and two cranes with 115-ft booms 
Hinged with an 8-in. steel pin at the center 
and 10-in. pins at the side, the arches curve 
up to a height of 75 ft in the center. The 
supporting piers are constructed with huge 
concrete spread footings covering more 
than 1,000 sq ft of bearing area 

The new structures will be located in the 
north-central section of the airport close to 
the two existing hangars that were built by 
the City of New York several years ago. 
A large paved apron area will be constructed 
adjacent to the three hangars, and con- 
necting taxiways leading to the terminal 
area and the runway system are planned 

The Stock Construction Co., is build 
ing the hangars for the Port Authority 





FIRST OF SERIES OF 18 GIANT STEEL ARCHES spanning clear distance of 300 ft, which 
will support three of world’s largest triple-hinged steel-arch hangars, are swung into position 


at New York International Airport. 
York Authority, wiil be finished next May. 


1949 


These new hangars, under construction by Port of New 
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Steel Erection Speeded on 
N.Y.C. Skyscraper 





STRUCTURAL STEELWORK IS TOPPED 
OUT on 25-story skyscraper in midtown 
Manhattan, which is being built by Turner 
Construction Co. for new home office of 
Mutual Life Insurance Co. Steel, furnished 
and erected by Bethlehem Steel Co., rose at 
rate of more than two stories a week, setting 
postwar record for speed. Completion date 
of 376-ft skyscraper has been advanced from 
middle of 1950 to April or May. Edwards 
& Hjorth, of New York, are structural engi- 
neers 


W. H. Nalder Leaves for 
U.N. Appointment Abroad 


Witiram H. Natper, M. ASCE, chief de 
signing engineer for the Bureau of Reclama 
tion, Denver, has accepted a United Nations 
request to serve with the Economic Survey 
Mission for the Mid 
dle East and left New 
York October 1 for 
Beirut, Lebanon, to 
join members of the 
Mission working 
there under the di 
rection of Gordon 
Clapp, chairman of 
the Board of Direc 
tors of the Tennessee 
Valley Authority 

Che Mission is con 





W. H. Nalder 


cerned primarily with 
the study of problems 
connected with the rehabilitation of 900,000 
displaced Arabs, whose welfare is being con 
idered by the United Nations. An em 
ployee of the Bureau of Reclamation for 40 
years and a nationally known authority on 
irrigation and reclamation developments 
Mr. Nalder will advise the Mission on re« 
lamation work in the Middle East 


Highway Personnel Problems Studied at AASHO Megs 


PAPERS ON HIGHWAY engineering as a 
career, which were awarded prizes in the 
1949 essay contest conducted by the 
American Association of State Highway 
Officials, were read at the recent 35th annual 
meeting of the AASHO in San Antonio, 
Tex lo attract competent engineers to 
state highway employment, Michael Lash, 
winner of the Student Division, advocated a 
definite program of promotion to recognize 
demonstrated ability; more adequate sala 
ries; a good publicity program in the 
colleges; and well-organized training pro 
grams. Mr. Lash is a member of the ASCE 
Student Chapter at Tufts College and a 
Marine Corps veteran 

Emmett H. Karrer, Assoc. M. ASCE, 
professor of highway engineering at Ohio 
State University, top winner in the Faculty 
Division, stressed the many challenging 
problems that highway engineering offers in 
a country where millions of motorists must 
depend on safe good roads for their whole 


way of life. Summarizing the accomplish 









ments of the past in the fie 
that, Even more outstanding accomplish 
ments will be made in the future by th 
who select highway engine: ring asa Ss 
ASCE Honorary Member Thoms: 
MacDonald, Public Road Commissi = 
reported that nearly 50,000 miles of feder 
aid highways have been opened to x 
since the war, and that another 19,000 » 
are under construction or planned 
spite this progress, he noted that “a perfor 
gram during the first eight months ft 
year is running about 20 percent }, : 
the corresponding period of 1948 7, for t 
chief bottlenecks, according to Comp a 


i ’ he conc} 





sioner MacDonald, are a shortage of or every 
neers and, in some states, insu meetin 
revenues to meet rising construction " 
maintenance costs acies ' 
Dewitt C. Greer, state highway engineer 
— 


Texas, was elected president of the AASH 

J. A. Anderson, of Virginia, first vice-p N THE 
dent; and G. H. Henderson, of Rhode Is! 
treasurer. All are ASCE members 


Decline in Building Costs Reported by AGC 


CONSTRUCTION COSTS ARE at an estimated 
10 percent below the recent peak, according 
to a release from the Associated General 
Contractors of America. Reporting the re 
sults of a nation-wide survey conducted 
among contractors by the AGC for study at 
the recent mid-year meeting of its governing 
and advisory boards at French Lick, Ind., 
the organization sees construction costs 
stabilized or declining slightly on a national 
scale 

Contractors generally report adequate 
supplies of materials, machinery, and man 
power, with a marked increase in productiv 
ity and efficiency. Competition has be- 
come keen for the work coming on the 
market “All these factors,’’ they say, 
‘mean that the public can now get full 


Awards Made in 1949 
Welded Bridge Contest 


FIRST PRIZE OF $3,000 in the 1949 contest 
for the best design of a two-lane 120-ft deck 
highway bridge of all-welded construction, 
conducted by the James F. Lincoln Arc 
Welding Foundation, goes to Thomas C 
Kavanagh, Assoc. M. ASCE, professor of 
civil engineering at Pennsylvania State 
College, according to an announcement 
from the Foundation. Professor Kava 
nagh's prize-winning design incorporates a 
compact triangular-shaped steel frame to 
support the bridge roadway 

rhe second award of $1,500 went to Angel 
R. Lazaro, of Malabon, Republic of the 
Philippines, who has just received a master’s 
degree in civil engineering from the State 
University of lowa. Fred C. Miller, con 
sulting engineer of Toledo, Ohio, is winner 
of the third award of $750. Recipients of 
honorable mention prizes include ASCE 
members Lawrence W. Cox, Omaha, Nebr.; 
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value for its investment in construct 
Room for more activity in all fields 
struction—highway, building, heavy 
railroad—-was reported, with about half 
replies reporting more work coming 
market in the middle of the 1949 constr 
tion season. In most areas, industria 
commercial building was pictured as 
last year’s volume, and in many cases: 
dential construction was said to be lagg 
Indications are, however, that the slack 
being taken up by a heavy volume of ; 
and institutional building, which is expect 
to increase. Highway construction wa 
ported hampered, in many instances 
lack of adequate funds or plans, ex 
certain states where considerable tol 
construction is under way 


James H. Jennison, Pasadena, Calif 
H. Bleich, New York City; and Harol 
Gilbert, San Carlos, Calif 
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VA Gives Contract for 
Hospital Construction 


ANNOUNCEMENT OF THE award 
$6,985,905 contract for constructior 
500-bed general medicine and surgi 
pital in Chicago to the J. L. Simmons 
of that city, has been made by th 
Administration. To be built on 4 
site in the city’s medical center 
the project will include constr 
$,274,000-cu ft main hospit 
recreation hall, chapel, nurs , 
tendants’ quarters, and electrical s¥%" 
tion. The buildings will have com 
foundations, brick-faced exterior W alls ¥ 
stone trim backed with hollow tile 
forced concrete floors, and built-up roo! 


uctior 
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Ask any user... you'll find them everywhere 














tries, users of Wickwire Rope have developed an affectionate respect for its 
‘ty and long life. And, for true economy, they use Wickwire’s WISSCOLAY * 
longer — is easier to cut, splice and install. It's kink-resistant and 

Wickwire Distributors and Rope Engineers, in key cities 


” : here prepared to render prompt service in 





» rope needs. Wickwire Rope 
Plant — Palmer, Mass. 
vay eng encer Steel Div. of C. F. &. 
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and in 1950 
all signs point oD 





MANUFACTURERS OF ENGINEERED TYING 
DEVICES, ANCHORAGES AND ACCESSORIES 
FOR CONCRETE CONSTRUCTION 





RICHMOND 


@ YOU BUY A PRODUCT... the finest in 
form-tying devices, engineered to do any 
form erection job ...and we LOAN you 
all the working parts you'll need. 









@ YOU GET A PRODUCT AND A SERVICE 

.our Job Planning Bureau furnishes 

$$$- -saving blueprints, estimates and 
technical data on your job. 
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Vilmified CLAY PIPE ano CLAY LINER PLATES 


PREVENT CORROSION AND DISINTEGRATION 
IN NEW 46 MILLION DOLLAR DISPOSAL PLANT 





1 new sewerage treatment plant under construction at 
Hyperion, near Los Angeles, is designed to process waste 
lisposal from an area populated by 3 million people. Its out- 
fall sewer — 55 miles in length — is the longest of its type in 


ld 
ne worid. 





Engineers in charge of the project rely on rust-proof, non- 
leteriorating Vitrified Clay Pipe and Clay Liner Plates to pro- 
ect against acid attack. They know that Vitrified Clay Pipe is 
the only pipe that resists corrosion and crumbling . . . the 
nly pipe that gives trouble-free service in amy sewerage or 


lrainage installation. 


Corrosion-proof Vitrified Clay Liner Plates in huge 
iludge tanks protect masonry from acid-attack 


1 Clay Fittings afford flexibility in laying and provide 
rrosive, non-deteriorating lines throughout the plant 





t in 
any 
you 


‘ICE 
shes 
ond 


4.S.T.M. ACID TESTS HOLD NO TERROR FOR VITRIFIED CLAY PIPE 


Vitrified Clay Pipe withstands A.S.T.M. tests for acid-resistance 
without mar or mark. Clay Pipe comes through 48 hours of 
nmersion in fiery acid solutions with flying colors. The reason? 
‘ification at temperatures exceeding 2,000°F. makes Clay Pipe 
TOUGH welds the pipe into a solid, integrated conduit that 


annol ¢ 





ust, corrode or crumble. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 


’03 Ninth and Hill Bldg., Los Angeles 15, Calif. 
05! Huntington Bank Bldg., Columbus 15, Ohio 
206 Connally Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
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explored field of tidal hydraulics. 
lanta, Ga.; 


Oakland, Calif 


Tidal Hydraulics Experts Confer 


HYDRAULICS EXPERTS FROM ALL OVER COUNTRY meet in Philadelphia office of Army Corps of Engineers to delve into relatively un 
Shown here (left to right, clockwise around table) are Berkeley Blackman, South Atlantic Division, Ai 
Martin A. Mason, Assoc. M. ASCE, Beach Erosion Board, Washington, D.C.; Boris A. Bakhmeteff, Hon. M. ASCE, Columb: 
University, New York City; James R. Johnston, North Atlantic Division, New York City; Richard O. Eaton, M. ASCE, South Pacific Division 
Jacob H. Douma, Assoc. M. ASCE, Office of the Chief of Engineers, Washington, D.C.; C. F. Wicker, Assoc. M. ASCE 


in Philadelphia 









Philadelphia Office of Army Engineers; Ralph F. Rhodes, M. ASCE, Savannah District, Savannah, Ga.; J. B. Tiffany, M. ASCE, Waterways 
Experiment Station, Vicksburg, Miss.; Lorenz G. Straub, M. ASCE, St. Anthony Falls Hydraulic Laboratory, Minneapolis; and Oscar Rosen: 


weig, Philadelphia District 


Increased Research Urged at 
Traffic Engineers Meeting 


TRAFFIC ENGINEERING AND research are 


now recognized is essential to the pl inning 


and execution of sound highway work, 
ASCE Honorary Member Thomas H. Mac 
Donald, Commissioner of Public Roads, told 


highway engineer and traffic experts from all 
ittendance at the re 
cent 20th annual meeting of the Institute of 
lraffi« sin Washington, D.C He 
stressed the need for more thorough knowl 
facts, through 
painstaking declared that 
lhe legal authority to raise research from a 
status to 


over the country in 


Engineer 


edge and understanding of 
research, and 
detached high-brow i living tool 


for intelligent and efficient administration 


should be incorporated in every publi 


appropriation to provide facilities to serve 
the public.’ 

Commenting on various factual study pro} 
ects, Mr. MacDonald drew 
tion to the project under way in Albuquer 
Mex., ind federal 


technical have 


special atten 


que, N where city, state, 


funds and personnel been 


pooled to make a comprehensive survey of 


the transportation needs of the metropolitan 
area 

New officers elected for the coming year 
are Wilbur S. Smith, Assoc. M. ASCE, 
" iate director, Yale Bureau of Highway 
Trafl presicd ‘athan Cherniack, M 
ASCE, economist, Port of New York Au 
thority, and Harry E. Neal, chief engineer, 


Division of Tr ind Safety, Ohio Stats 


Highway Department, vice-presidents; and 
Henry W Osborne, traflic engineer for 
the City of Buffalo, N. Y., secretary-treas 
ure! 

The attendance of 400 was the largest in 
the 20-year history of the Institute 
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Mechanical Engineers 


Elect Officers for 1950 


ELECTION OF JAMES LD. Cunningham, 
president of Republic Flow Meters Co., of 
Chicago, as president of the American 
Society of Mechanical Engineers for 1950, 
has been announced by the ASME. Re 
gional Vice presidents elected to serve two 
year terms on the ASME Council are Frank 
M. Gunby, M. ASCE, associate and director 
of Charles T. Main, Inc., Boston; John C 
Reed, head of the mechanical engineering de 
partment at Bucknell University, Lewis 
burg, Pa.; Albert C. Pasini, assistant super 
intendent, Detroit Edison Co., Detroit, 
Mich.; and Samuel H. Graf, director of the 
Engineering Experiment Station at Oregon 
State College, Corvallis, Ore 


Reclamation Bureau Lets 
Several Western Contracts 


RECENT AWARD OF several contracts on 
large Western construction projects has been 
innounced by the Bureau of Reclamation 
Chese include a $1,266,056 contract to J. A 
rerteling & Sons, Inc., of Boise, Idaho, for 
construction of earthwork, 
ind structures for Courtland Canal, 
part of the Missouri: River Basin Project, 
Nebraska and Kansas; a $4,787,874 award 
to the Wunderlich Contracting Co., of 
Omaha, Nebr., for construction of Olympus 
ind Pole Hill Tunnels 
the Estes Park-Foothills power aqueduct, 
Colorado-Big Thompson Project, Colorado; 
ind a $4,273,872 contract to the Morrison 
Knudsen Co., Inc ind M. H. Hasler Con- 


concrete canal 


lining, 


ind access roads for 
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struction Co., Los Angeles, Calif. { 
building earthwork, concrete lining, a 
structures for the Delta-Mendota Car 


Central Valley Project, California 


Exchange Fellowships Are 
Offered for Study Abroad 


AVAILABILITY OF 648 exchange fellow 
ships for Americans wishing to do teaching 
research, or graduate study abroad is a 
nounced by the State Department. Thes 
fellowships are made possible under th 
terms of the Fulbright Act, which author 
ized the State Department to use foreig! 
credit acquired abroad through the sale of 
surplus property for the purpose. Similar 
fellowships will be made available by t 
United States for nationals of the various 
countries represented in this internatior 
educational program. Countries particl 
ting, in addition to the United States 
Belgium, Burma, France, Greece, Iran 
Italy, Luxembourg, the Netherlands, \ 4 
Zealand, Norway, the Philippies, and th 
United Kingdom, including its colon! 
pendencies 

Inquiries concerning the co 
awards, v'tich closes December |! 
addressed either to the Fulbright pt 
idviser on university campuses, OF ' 


npetitior 


shoul 


the following: Institute ol 
Education, 2 West Forty-fift 
York City; Conference Boat 
Research Councils, 2101 Const 
nue, Washington 25, D.C., of 
States Office of Education, ! 


Agency, Washington 25, D.C 


Stree 
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“NEW LOOK” 
in Elevated Water Tanks 

The Watersphere’s “new look” 
offers you more graceful appearance 
and simpler maintenance—without 





Warenngere sacrificing any of the operating ad- 

SIZES .. q vantages of elevated tanks. Now 

— the sphere and base are faired 

Capacity Diameter smoothly into the supporting col- 

in of umn (notice how its flowing lines 

slatively ur Gallons Sphere harmonize with the clean-cut beauty 
Division, At of modern plant architecture). 
E, Columbia 29,000 _ = Now the access ladder is inside the 
fic Division 50.000 ® tank (it’s much easier to reach the 
>. M. ASCE 10.000 | top for inspection and painting). 
Waterway: ' Now all piping connections are in- 


50.000 94’ 9” : ee : 
7 me side the supporting column (servic- 


scar Rosenz 
60,000 25’ : é . ing is far simpler, especially in cold 


75,000 27’ 313 climates). 

This “new look” design retains 
the advantages that gravity water 
pressure provides for municipal 
\OTE: special designs water systems or industrial plants. 


100.000 





Sey vill be made for sizes over Horton Waterspheres are furnished 
me 190,000 gals. capacity in the standard capacities shown at 
the left. Write our nearest office } 
for a leaflet on the Watersphere. 
; Left: 100,000 gallon Waters phere, 
. . : 120 feet to bottom erected at the Cutler : 
Abroad plant of the Florida Power and Liaht ' 
nge fellow Company . 
lo teaching 
road is 
nt. The 
under ft 
ich author 
use foreig 


the sale 


CHICAGO BRIDGE & IRON COMPANY 


2167 Healey Bldg. Detroit 26 1541 Lafayette Bldg. Philadelphia 3.1652—1700 Walnut St Bidg. 
1596 N Fiftieth St. Havana. . 402 Abreu Bldg. Salt Lake City 1.1509 1st Security Bank Bldg. 

1009 201 Devonshire St. Houston 2...2128 National Standard Bldg. San Francisco 11..1284—22 Battery St. Bldz. 
2199 McC ormick Bldg. Los Angeles 14. . 1556 General PetroleumBldg. Seatle | 1309 Henry Bldg. 
2263 Guildhall Bldg. New York 6..3395—165 Broadway Bldg. Tulsa 3 1647 Hunt Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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New Cuts in Cost of Home 
Construction Made Possible 


NEW USES oF lath and plaster to lower the 
cost of homes and other on-the-site con 
struction have been announced by the 
Armour Research Foundation of the Illinois 
Institute of Technology. Reporting the 
results of tests of diferent types of plaster 


mixes and wall and ceiling construction 
made for the Department of Commerce, 
the Foundation concludes that 1) Im the 


past, many joists have been stiffer and more 
costly than necessary because of a 120-year 
old stress formula not applicable to modern 
materials or methods 2) walls can be 
made stronger and more resistant to plaster 
cracks by merely changing the position of 
lath for better reinforcement where greater 


stre occur 3 


plaster strength in 
creases when the proportion of sand in 


cluded 


decreases; and (4) proper plaster 
thickness and application aids resistance t 
cracking 

Adoption of the Foundation’s findings 
would lead to ‘‘sturdier plaster construction, 
lower cost of upkeep, and enhanced appear 
ance of the plaster surface by reducing 
cracks, rwccording to William T. Savage 
Jun ASCE, supervisor of the materials 


section of the Armour Foundation, who was 
in charge of the project 


—_ + — 


E.S. Library Originates 
New Photoprint Service 


A COMPREHENSIVE PHOTOPRINT service, 
designed to save readers time and trouble, 
has been initiated by the Engineering Socie- 
ties Library. Through this service, photo- 
print copies of any engineering or technical 
article available anywhere in the United 
States will be supplied, whether or not the 
article is in the Library. There will be a 
flat charge of $5 an article for papers not 
over 25 pages long, with an extra charge of 
$2.50 for each additional 25 pages or frac- 
tion thereof ? 

Organizations and individuals wishing to 
avail themselves of the comprehensive ser- 
vice will be obliged to agree, in writing, to 
accept the conditions of the plan as the 
basis for all their photoprint orders. Copies 
of the agreement form may be obtained from 
the Engineering Societies Library, 29 West 
39th Street, New York 18, N.Y. 

Under the limited library service offered 
in the past, only material in the library will 





be copied. Rates are 40 cen: 


hag ‘ Print, wit} 
minimum charge of $1 an order. Reis 
tions of 50 cents in both mmprehensi 
service charges and of 5 cents a print ‘ . 
limited service charge are ay rilable to me: 


bers of the Founder Societie: 





o- — 


USBR Requests Bids on 
Several Large Project 


AMONG WESTERN CONSTRUCTION Project 
on which the Bureau of Reclamation will r 
quest bids by December are 17 miles 
2,500-cfs-capacity concrete-lined Friant 
Kern Canal, part of the Central Valley p; 
ect in California; 9.5 miles of 1,300-c4 
capacity concrete-lined Wellton-Mohay\ 
Canal, and relocation of 4.5 miles of county 
road east of Yuma, Ariz., part of the Gil 
Project; and the 6.5-mile Tecolote Tun: 
and 1.3 miles of access road, part of th: A 
Santa Barbara, Calif., Project 

Bid requests for construction of Keyho' 

Dam, originally asked for November (page 
57, October issue), have been deferred 
month. Located on the Belle Four 
River, northeast of Moorcroft, Wyo., this 
project consists of an earthfill structu; 
109 ft high and 3,300 ft long at the crest 








Progress in Repair of War-Damaged Philippine Highways Reported 


SUBSTANTIAL PROGRESS HAS been made in 
the reconstruction of war-damaged streets 
and highways in the Philippines, according 
to the U.S. Bureau of Public Roads. Ap 
proximately 100 miles of roadway and more 
than 20 bridges have been rebuilt or repaired 
at a cost of around $6,000,000, much of 
which was advanced by the United States 
Completed projects include the Quezon and 
Santa Mesa boulevards and most of the 
other principal thoroughfares in Manila 
The two boulevards, which carry the bulk of 
the city’s traffic, were reconstructed as six 
lane divided highways 

Widening and repair work is still under 
way on less important streets, which have 


deteriorated since the war because of lack 
A similar street-improve 


of maintenance 





CONSTRUCTION OF SANTA MESA BOULEVARD (left) is accomplished by hand work of native laborers. Work on this main thorougnia" 
could not be deferred until modern concrete-paving machinery was obtained. Road between Manila and Batangas (ri 
was rebuilt as two-lane concrete highway. Photos courtesy of U. S. Bureau of Public Roads. 
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ment program, calling for expenditure of 
$779,100, has been started in Cebu, second 
largest city in the Philippines. Also un- 
der construction are two major bridge proj- 
ects in Manila—the Quezon and Jones 
bridges across the Pasig River 

Both completed projects and those under 
construction are part of a program of 320 
road and bridge projects authorized by the 
Rehabilitation Act of 1946. Out of 320 
projects recommended, a total of 304 have 
been definitely planned. These provide for 
the reconstruction or repair of 355 miles of 
roads and streets and of 224 bridges at an 
estimated cost of $48,647,787. Of this 
umount, $33,736,000 will be contributed by 
the United States 

As a further aid to the Philippine high- 


- 


E 
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way program, the U.S. Bureau of Public 
Roads has purchased and stocked reinforc- 
ing steel and road-building equipment for 
use there; has set up a 3,000-Ib hot-mix 
plant for use on bituminous paving jobs mn 
and near Manila; and has developed « 
physical research laboratory to test road 
materials and train Philippine personnel 1 
research methods. Considerable effort bas 
also been directed toward an over-all tram- 
ing program for Philippine engineers, which 
includes sending American engineers to the 
Philippines to teach and bringing Philippme 
engineers here for special training. 
Barring unforeseen delays, all projects 
will be under contract by the end of June 
1950. About $10,000,000 worth of highway 
and bridge projects remains to be design 
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Gunite Process Is Utilized in Dome Construction 





CONCRETE DOME of new Park Temple of Cleveland Jewish Center, Cleveland Heights, 
is being built by Gunite process, which employs pneumatic hoses having nozzle pressure 
30 psi to blow mixture of sand, cement, and water over hemispheric wooden form 100 
ft in diameter. The concrete dome, which will be sheathed in copper later, is one 
#t few structures in country to be built by this process. Supported by six reinforced- 
oncrete columns anchored in bedrock, it will have an area of 18,000 sq ft, thickness 


uf 4 in., and weight of over 500 tons. Three crews, working nine hours a day, 15 work- 
1g days, were required to complete the job 


Steel Industry Closes Record Decade of Expansion 


STEEL COMPANIES IN the United State production, and expansion has been facili 
pent $3.2 billion on expansion of their tated by equally sweeping technological 
cilities in the 1940's, and the production idvances Among these, the Institute lists 
ipacity of the industry wa increased the increased size of furnaces, the develop 

10.000 ton iwccording to the American ment of automatic process controls, and 

id Steel Institute Hailing the clos control of hardening 
rf wd decade for the ry in Also cited is the rapid growth of electric 
it issu -" S / t! Institute furnace steel production, reflecting the 
ites that ny ways, the ten years of increased use of alloy steel. Production of 
T O40) tand out as the greatest in the illoy steel attained a record of 14.8 percent 
uistory of the steel industry of total steel output in 1943. Since the war 


Despite such obstack is shortages of it has run a little less than 10 percent of the 


lanpower and materials, difliculti« in total output Included in the alloy 
getting equipment, strikes, and other prob situation,’’ the Institute states, ‘is the rapid 
ems, 800,000,000 tons of raw steel were expansion in the use of stainless and heat 
roduced in this period rhis wa twice resisting steel Prior to 1940 the annual 
the amount produced in the 1930's and output of stainless steel, the flowering of 
70 percent above the output of the 1920's, modern metal science, ran less than 200,000 
he Institute points out In fact, the tons, but in that vear it rose to nearly 
vercentage gain of the 1940's over the 1930 250,000 tons and in 1948 reached 617,000 
is by far the greatest of any decade this ton 
tury Production of this huge tonnag« “With the rising demand for sheets in con 
juired more than a billion tons of iron ore, umer goods came the development of the 
875,000,000 tons of coal, 449,000,000 tons of wide continuous sheet mill From 1929 
crap, and vast quantities of other materials, to 1939 the number of such mills rose from 
he Institute state 7 to 27. Since the war, sheets have risen 
Monthly production of raw steel attained to one-quarter of production, not including 
record of more than 8,000,000 tons early sheets and strip for black plate and tin 
n 1949 Chis record re sresented a steady plate The gradual change in emphasis 
se from an outout of between 4.000.000 from heavy to light steel through five 
nd 5,000,000 tons in the early months of decades reflects the growth in use of steel 


} . in automobiles and other consumer durable 


; amazing record in demand, good 
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R. Robinson Rowe, M. ASCE 


I THINK,’’ MUSED Professor \ 
Guest Professor Canby Dunn $ prot 


\ear 


absolute differential reduction is go 
be a lesson in ‘analysis vs. synthesic 
be, can't it, Canby?” 

A lesson to those who would 


Noah. But not to Joe.” 


Now, now, Professor Dunn,”’ reto, 


Joc Kerr, “vou'll be surprised to le int 


solved your four-number problem 
asked for four numbers that would 
to zeros after 20 absolute differenti 
that’s four unknowns without ey 
Instead of analysis or sy 
I used Kerrtosis, the skewy method 


equation 


four random squares and reduced to 
Cubes did no better 
telephone numbers and _ populatior 


SIX steps 


states, but no matter how big or how 1 


dom, the numbers petered out fast 


() 


hunch, then, I opened my table of pr 


ind picked a random number fron 
four random pages and here are t! 
ind last two steps 


Answer 13 1171 3301 7219 


Step 1 1158 2130 3918 7206 


Step 2 972 1788 3288 6048 
19 384 384 384 84 
20) 0 0 0 


If I may protest as usual, 
Klater, ‘‘I'd like to read Joe the real 
tion, ‘How many accidents must ther 
been in 1948?’ He forgot that when b 


trying all the telephone numbers. His fr 


line adds to 11,704 accidents, but 


question implies the least number, wh 


1,942 he same steps, dated, are 


1048 0 193 548 12 
1949 193 355 653 y. 
1950 162 298 548 10 
1967 64 64 64 b+ 
1968 0 0 0 


‘My method was synthetic, I s 


I started with the set 0, 1, 2, 6 ane 
grated’ it to 1, 1, 2, 4 and again to 
2'/s, 4'/2. I doubled this to « 

and continued the process unt 1 | 


123, 778, 1431, which was 2 
Then I subtracted 230 from « 
get the minimum set with 
differential 

‘Good clear synthesis, Ca 1a FT 
sor Dunn. ‘You'll be inter: 
eral solution in serial form 


; 


S, = 0, 0, 1, 1, 2, 4, 7, 13, 24 


"4s 
Il 
— 
bo 
' 
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Easy 
fo 
install... 


non-corrodible! 









ASBESTOS CEMENT 


LATERAL aes > SHEET 
TEMPERATURE ‘ a PORCELAIN 
REINFORCE MENT ; STRAINER 

PORCELAIN 
ae SSeS EXTENSION 


ASBESTOS CEMENT 





RING 
Check these Advantages: 
¢ All parts of the under- 
j non-corrodible. a ae 
— The Permutit Monocrete Underdrain is of monolithic construction, 
¢ All strainers are located the header and laterals consisting of conduits cast in concrete. Porce- 
in the same horizontal lain extension stems extend from the header and laterals to the top 
plane. surface of the concrete; heavy porcelain strainers are screwed into 
e Large laterals and these stems. The laterals are formed by specially designed inflatable 
header assure uniform col- rubber tubes which are removed after the concrete has set. The top 
lection and distribution of slab of the header is then poured, using asbestos-cement sheet forms 
water. which are left in place. 
termi For full information about this remarkable new unit, write to The 
x Ke a rains Permutit Company, Dept. CE-11, 330 West 42nd St., New York 18, 
paSES N. Y., or to the Permutit Company of Canada, Ltd., Montreal. 
dimensions. 
@ Inexpensive and easily 
constructed. 
@ The monolithic construc- 
tion is rigid and rugged. 
WATER CONDITIONING HEADQUARTERS FOR OVER 35 YEARS 
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In each series, the first three items are gen 
erators and the subsequent items are sums 
of the preceding three. Either sums or dif 
ferences of consecutive pairs of S; generate 
S:; similarly S, generates S; and S, gener 
ates 2.5, [The minimum normal solution 
for a reduction in any given number of steps 
is given by four consecutive items of some 
one of the three series. If I had time, Noah, 
I could talk for hours about these intriguing 
groups o 

“And I'd listen, Canby. It was an 
interesting problem worthy of a sequel 
My approach, at first, was analytic, to find 
1 set that would reduce to a proportionate 


set It was the geometric series a, ar, ar’, 
ar*®* in which r? = r? + 7r + 1, sothatr = 
1.83928675521416113. Convergents of this 
fraction lead to a solution, but it takes syn- 
thesis to generate the minimal. Now for 
the sequel. The game can be played with 
2” numbers, that is with 2, 4, 8, 16 etc. 
For 2, it is trivial; for 4 it is solved; for 16 
it is laborious. Let’s find the least set of 8 
different numbers which will reduce to zeros 
in 20 steps.”’ 

[Cal Kiaters were: John L. (Stoop) Nagle, 
Marvin A. Larson and Anne Othernut (J. 
Charles Rathbun). Guest Professor Canby 
Dunn is still D. B. Steinman. | 





R.P.1. Celebrates 125th Anniversary of Its Founding 


LNDUSTRY CAN ABSORB the present avail 
able number of competent engineers, Gen 
Brehon B. Somervell, Hon. M. ASCE, presi- 
dent of the Koppers Co., told engineers and 
industrialists attending the recent three-day 
program marking the 125th anniversary of 
Rennselaer Polytechnic Institute. Speak- 
ing in a panel discussion on “‘What Industry 
Expects of the Engineer,’’ General Somer- 
vell expressed the opinion that nontechnical 
studies are important enough to warrant 
extending engineering curricula to five or 
even seven years. Rear Admiral Carl H 
Cotter, M. ASCE, president of Merritt, 
Chapman & Scott, also emphasized the need 
for extending engineering education beyond 
the present four-year curricula 

Commenting on the topic, “The Engi 
neer in Human Relations,’’ three industrial 
executives and the editor of a_ technical 
magazine agreed that if industry is to real 
ize its great potential it must in the future, 
consider skills in human relationships fully 
as essential as technical abilities in the 
production of goods Panel discussers 
included Lewis Sillcox, M. ASCE, vice- 
president of the New York Air Brake Co 


NEW \N 


DEVELOPMENTS IN WASTE disposal and 
utilization will be covered at the Fifth In- 
dustrial Waste Conference, to be held at 
Purdue University, November 29 and 30 
Subjects treated will include changes in 
laws and regulations, stream qualities, 
stream surveys, industrial wastes, labora 
tory procedures, and conservation of re 
sources. A registration fee of $4 will be 
charged Room reservations should be 
made well in advance of the conference at 
the Union Club on the campus, or at the 
Fowler, Cedar Crest, or Lahr hotels 


[Two $1,000 re_Lowsuips for a year of 
graduate work in engineering at the Car 
negie Institute of Technology have been 
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In his first major address in the United 
States, which highlighted tke dinner meet- 
ing program, Louis St. Laurent, Prime 
Minister of Canada, emphasized Canada’s 
determination to cooperate to the fullest 
extent with the United States for mutual 
defense and world peace. Pointing out 
that the application of science and engineer- 
ing to soil conservation, production of better 
crops, and more economical use of field and 
forest might be even more important than 
the further development of industry to the 
future of the race, Mr. Laurent concluded 
his remarks with the statement that in 
these and other fields of betterment, ‘‘Theze 
is only one nation with the wealth and the 
energy and the knowledge and the skill to 
give real leadership, and that nation is the 
United States.” 

There were several thousands in attend- 
ance at the three-day meeting. The gen- 
eral committee in charge of arrangements 
was headed by Livingston W. Houston, 
president of R. P. I., as honorary chairman, 
and Edward P. Hamilton, Assoc. M. ASCE, 
president of John Wiley and Sons, Inc., 
chairman 


awarded to natives of Mexico and Peru by 
the Albert J. Matthes Foundation. The 
fellowships, which are given annually to 
Latin Americans to promote inter-conti- 
nental friendship and unity, go to Rene 
Saul, an electrical engineer of Mexico, and 
Edilberto Vega, a Peruvian civil engineer. 


BOTH THEORETICAL AND practical as- 
pects of the economics of sewage treatment 
will be considered at the second annual 
Public Health Engineering Conference, to be 
held at the University of Florida in Gaines- 
ville on November 18 and 19. At the Friday 
evening banquet M. Allen Pond, assistant 
chief sanitary engineer for the U.S. Public 
Health Service, Washington, D.C., will dis- 
cuss the timely topics of federal aid for the 
development of sanitary engineering courses 
and the present status of the Federal Pollu- 
tion Control Bill. The university’s sewage 
treatment plant and sanitary research lab- 
oratory will be open for inspection on Satur- 
day afternoon. 


THE GRANTING OF a $10,000 civil engineer- 
ing scholarship fund to the Georgia Institute 
of Technology by Jesse H. Jones, former 





Secretary of Commerce, has bee 

by Dr. Blake Van Leer, an 
Institute. The fund is being established 
honor of Gen. Lucius D. Clay, Hon yu 
ASCE, who is referred to as a “profess: nal 
engineer, and a great American soldiee 
statesman, and patriot.” The scholarshin, 
consisting of not less than $200 or more thas 
$500 in any regular academic year, wil] go to 
young men “‘of outstanding ability who indi. 
cate a positive desire and intent to follow a 
life career in civil engineering”. They will 
chosen by the Georgia Tech Scholarshi, 
Committee from nominees submitted jy 
General Clay. The fund will have g life of 
ten years. 


THE U.S. ARMY engineering soils labors. 
tory, located at Ithaca, N_Y., has heer 
turned over to Cornell University for ys 
by the engineering department and othe 
university groups. Built in 1936, when th: 
Army was making extensive flood contro! 
investigations in the southern tier of Nes 
York State, the buildings are valued x 
$25,000. The transfer was made by order 
of Brig. Gen. George J. Nold, M. ASCE 
engineer in charge of the North Atlant) 
Division. Since the inception of the labora- 
tory, Cornell students have been observing 
the army’s research program. 


To KEEP PRACTICING engineers abreast of 
new developments in the field of soil m 
chanics and foundations, the School of Eng. 
neering and the Extension Services of Pens. 
syivania State College are offering a shor 
course in the subject on the college campus 
from January 30 to February 10. De 
signed for those with previous knowledge 
of mechanics and strength of materials, the 
course includes 40 hours of !ecture work and 
40 hours of laboratory. The charge for the 
course is $35 plus living expunses. Full in 
formation may be obtained from Miss Mary 
I. Fleming, Central Extension, Pennsy! 
vania State College, State College, Pa 


TWO GRADUATE FELLOWSHIPS for the 
study of additives to concrete have been es- 
tablished at the University of Kentucky by 
the Solvay Process Division of the Allied 
Chemical & Dye Corp. The fellowships 
will involve a grant of approximately #4," 
for one year. Research will be conducted at 
the university's Engineering Experiment 
Station 





Positions Announced 





City of Berkeley, Calif. An exammave 
for Director of Public Works, at @ @8" 
of $650 to $750 a month, is announced 5 
the City of Berkeley, Calif. Application 
are particularly invited from younger ©" 
neers of exceptional administrative ability 
and at least six years top-quality experie®™ 
The Department of Public Works sate 
reorganized under the council-manage 
government. The position will pres? 
an unusual opportunity for professions! 
growth in a university-residential “) 
There are no residence requirements, 
C.E. registration in California is ne peseaty 
Apply to the Personnel Department, uty 
Hall, Berkeley, Calif. 
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Public works construction is financed bw the taxpayer's 

dollar. Construction by contract is the best way to 

Nannon, ’ " > . . : 

ae now assure the taxpayer that his dollar is economically spent, 
ent of . 


stablished « Here are the reasons why: 


yy, Hon vy 
’ GUARANTEED COST. _. Cost of the project 


Professio, 
<4 . - . 
is guaranteed before construction starts. 



















an soldie 
scholarship. 
OF more than 
ar, Will go: 
ity who in 
t to follow 79 GUARANTEED QUALITY... Quality is 
They will be 
Scholarsh;: 
ibmitted by 
lave a life of 


guaranteed in accordance with plans and specific ations. 


























soils labora. Sy COMPLETION ON SCHEDULE. __ The 
— “eee general contractor has the financial incentive to complete 
si ie ' , 
‘ pe the project on schedule. 
36, when th 
lood contr 
tier of Nes 
valued a 
ee ae FREE AND OPEN COMPETITION . . Lowest 
, M. ASC possible cost is secured through free and open competi 
‘pe Atlan tion between competent general contractors 
the lab ta 
on observing 
Ss abr is 
of soi 5] PROPER PLANNING... The detailed planning 
he required by skilled architects and engineers before 
oot ed bids can be taken assures a properly planned project. 
en , HE 
Po Since its inception 30 years ago me 
—e TATED GENERAL CONTRA © CENTRALIZED RESPONSIBILITY. . . The 
aterial SSOLL 4 ¥ . . ; 
™ — pens : AMERICA has maintained an contract method centralizes responsibility for 
arge for t! ORS OF m= ‘ to give th construction- construction in the general contractor for 
M aM n ae ~ he most for its construction maximum efficiency. 
Miser HI | tying public the \ 
e, Pa dollar. ‘ 
pS for th . eeact Method of Construction @ NORMAL BUSINESS CHANNELS. .. Experi- 
san Donen os To the Contract actor members of ence has demonstrated repeatedly that the construction 
; re 
entucky by the 5,300 general ~ coueeal CON- industry through its normal channels can fulfill 
fo r THE ASSOCIATED a forming public needs more economically and more rapidly 
eCllOwsnips = ; P 
stely $4.00 TRACTORS OF AMERIC ° pe contract than is possible by any other means. 
ymnducter C, f the nation s 
an 80% °O : . 
Experin more tha : Kill, Integrity and Re 
construction, bring Skul, rears of 
sponsibility—the result of long ) 
— experience in their field. 
ced bands of these contractors the —_ AMERICA PROGRESSES THROUGH 
 —_ In the ban the greatest return im 
payer's dollar brings CONSTRUCTION — 
xarmimnat construction. 
at a sal CONSTRUCT BY CONTRACT 
rounce 
ppl iti0t 
unger ens 
Hive abut 
experie! 
KS is US™ 
il-managet 
prest 


oe ASSOCIATED GENERAL CONTRACTORS of AMERICA, Inc. 


More than 100 Chapters and Branches throughout America 
National Headquarters — Munsey Building — Washington 4, D.C. 


ITY, RESPONSIBILITY IN CONSTRUCTION OF BUILDINGS, HIGHWAYS, RAILROADS. AIRPCRTS, PUBLIC WORKS 
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NEWS OF 
ginee xs. 





Lynn S. Beedle, research engineer for the 
lepartment of civil engineering at Lehigh 
granted a leave of 
in invitation from Cam- 


University, has been 
ibsence to accept 
England, to coordinate 
it the two uni 
steel 


bridge University, 
liaison on studies being mad 
strength of 


versities on the welded 


rames and their components 


Verne Alexander, formerly regional engi 
ier for the Kansas City Regional office of 
the U.S. Weather Bureau, has been desig 
iated area engineer for the North-Central 
Area, comprising the Missouri and Missis- 
ippi River Cairo, Ill. His 
headquarters will continue to be at Kansas 


basins ibove 
‘ity 

William F. Uhl, president of 
Main, Inc 
Mass . 
f doctor of engineering from Tufts Colleg: 
Or. Uhl was cited for his services to th 
ountry in the tield of hydraulic engineering 
Dr. Uhl is an authority in the 
onstruction of hydroelectric plants 


Chas I 
consulting engineers of Boston, 


recently received an honorary degre« 


design and 


Johr C. Gebhard, who supervised the 
onstiuction of the Naval Training Center 
it Sampson, N.Y., and other important 


building projects for the Navy during World 
War II, has joined the Cornell University 
faculty as an assistant professor of civil engi- 
neering. A Cornell graduate of the class of 
1919, Captain Gebhard has retired from the 
Civil Engineer Corps of the Navy after a 
‘areer of 28 years 

Chester L. Allen, who recently retired as 
head of the department of civil engineering 
it Michigan State College, has joined the 
faculty of Clarkson College as an associate 
A member of the Michigan State 
College staff 1919, Professor Allen 
served as head of the civil engineering de 
partment from 1924 until his retirement 


profess« wr 


Since 


ASCE members have been 
state commissioners to direct 
military government in the United States 
Zone inGermany. They are Murray D. Van 
Wagoner, Bavaria, and Maj. Gen. Charles 


P. Gross, Wuerttenbhe Tg Baden 


[wo reap 


pointed as 


Glen N. Cox has been appointed chairman 
of the department of engineering mechanics 
York University College of 
Engineering. On the 
faculty of Louisiana 
State University since 
1929, Dr. Cox served, 


successively, as asso 


in the New 


ciate professor of civil! 
engineering and engi 
neering mechanics, 
professor of mechan 
ics and hydraulics, 
acting head of the de 
partment of engineer- 
ing mechanics, chair 
man of the depart 
ment of hydraulics, 
and, finally, director of the school of hydrau- 





Glen N. Cox 


lic engineering 
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Erastus R. St. John recently became 
affiliated with Carburetor Corp. and Engine 
Air Service, Inc., of Mineola, N.Y., in the 
capacity of director and vice-president in 
charge of engineering. These consolidated 
companies specialize in the scientific over- 
haul and precise test of aircraft power plants 
and related activities. 

Arvon L. Davies, formerly with the Ray- 
mond Concrete Pile Co., has been appointed 
assistant to the president of Merritt-Chap- 
man & Scott Corp., of New York City 


Louis F. Hewett, who is a director of 
Merritt-Chapman & Scott Corp., has ac- 
cepted the appointment of managing engi- 
neer of the newly created sales and public re- 
lations department of the firm. In this 
status, Mr. Hewett will have charge of fur- 
ther development of housing and other 
building in the New York metropolitan area 
and elsewhere Mr. Hewett has been con- 
nected with Universal International Pic- 
tures, and Hewett Builders. 

Arthur J. McNair, associate professor of 
civil engineering at the University of 
Colorado, is now head of the Cornell Uni- 
versity Department of Surveying and Map- 
ping 

Leo F. Crowley, lieutenant commander, 
Navy Civil Engineer Corps, is the new na- 
tional president of the Seabee Veterans of 
America, having been 
elected during the 
second annual con 
vention of the organi 
zation held recently 
in Atlantic City, N.J 
Commander Crowley 
has been employed 
for the past 30 years 
in the City Engineer's 
office of the Depart 
ment of Public 
Works, Detroit, 
Mich. He is a vet- 
eran of both World 
Wars, and during the recent war served 
with the Slst Construction Battalion in the 
European Theater. 

Frank M. Clinton, for the past 12 years 
with the Bureau of Reclamation, has been 
promoted to the position of assistant re- 
gional director of Region I, the Pacific 
Northwest, with headquarters at Boise, 
[idaho 

Lawrence C. Crawford has been trans 
ferred to the post of district engineer of the 
U.S. Geological Survey’s Columbus, Ohio, 
office. For the past nine years Mr. Craw 
ford has been district engineer at lowa City 





Leo F. Crowley 


Vernal R. Bennion has become district 
engineer for the U.S. Geological Survey at 
lowa City, lowa. Since 1931, he has served 
in Utah, Missouri, New Mexico, West 
Virginia, and Maryland. 


Edward W. Digges, recently in the North 
Atlantic Division of the Corps of Engineers, 
at New York, is now chief of the Utilities 
Section of the Alaska District office, with 
headquarters at Ft. Richardson, Anchorage, 
Alaska. Prior to his employment by the 
Engineer Corps, Mr. Digges was engaged 
by the Department of State on special work 
for the American Mission for Aid to Greece. 


John C. Oliver, previously assistant city 
engineer at Vancouver, B.C., has been 
named chief engineer of that city. 
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George M. Shepard, since 
neer of the St. Paul, Minn. | 
Public Works, was honored ,-. ently, for b; 
long span of seryic, 
by the City Counc; 
which 


2 chief eng 
Partment of 


: imed a ney 
highway  “Shepary 
Road” in his honor 
The new road ts being 
constru ted along the 
Mississippi River }, 
yond the “Loo 
Long active jn +} 
Northwest Sectior 
the ASCE, Mr. She: 
ard served a tern 
president. A 
President of 
American Road _ Builders’ Association's 
Municipal Division, Mr. Shepard is 
director of that division. 

Harold D. Hauf, chairman of the depart 
ment of architectural engineering ai Y e 
University, succeeds Kenneth K. Stowell 
editor of Architectural Record, which is pub- 
lished by the F. W. Dodge Corp. Mr. Hay! 
has been research consultant on the inves 
gation of new materials and methods aimed 
at cost reduction in building constructio 





George M. Shepard 


Past 


now 


E. E. Foster has been assigned by the 
Bureau of Reclamation to serve for a ty 
month period as a consultant for the Navy 
on the hydrologic and hydraulic features of g 
dam for water supply on Guam Island 


Grant M. Hinkamp is now affiliated wi 
Lawrence Peterson & Associates, cons 
tants of Milwaukee, Wis. Mr. Hinka: 
was with the Allis-Chalmers Manufacturi 
Co. previously. During the last war 
was in the employ of the Stone and Webs: 
Engineering Corp., as superintendent of cor 
struction of three ordnance plants 

Joseph B. Diamond, attorney at law an 
licensed professional engineer, has resignet 
as deputy commissioner of public works 
the City of New York, to resume the practs 
of law in association with Bleakley, Platt 
Gilchrist & Walker, at 120 Broadway, > 
York, N.Y. 

Thomas D. Rose, unti! recently consult 
engineer of Chapel Hill, N.C., has becon 
city manager of that municipality 


Benjamin A. Wasil has been appomt 
instructor in civil engineering at Illinol 
Institute of Technology. Mr. Wasil hol 
a master’s degree in civil engineering ' 
New York University. 

Floyd F. LeFever, on the staff of the | 
Geological Survey for approximately 
years, has been named district engines! 
College Park, Md 

T. T. McCrosky has resigned his pos 
with the Greater Boston Development (0 
mittee to become a partner in the fr 
McHugh & McCrosky, communtty 
regional development consultants 
York City. 

W. P. Hughes, city engineer of Lt nist 
Idaho, was named president of the Int 
national Northwest Aviation Coun 
recent session held at the Davenport 
associated with development of the 
industry in the Northwest, Mr Hughes 


iv 
N 


first president of the Idaho Avi tion Assn 
ton and has been in charge of the $1, 
Lewiston Airport. 
(Continued on page * 
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HERE WAS AN OLD CITY... Z 


. \ 


\ 





blem of the old woman who lived in a shoe 
lumped in the laps of American city planners. 
lo about the continuing expansion of industry 
ipid growth of urban populations? 


ip-to-the-minute map information is the first 
vard the answer. In most cities. existing maps 
wo outgrown their usefulness and the cost of 
g new map data is high in terms of time 


hotography, however, can solve your mapping 
ms swiftly and economically. At /ess than half the 
na traction of the time required ol ground 


AERO MAPS THE FUTURE 


a — 


surveys, AERO’S exclusive glass plate process Is provid- 
ing the city of Cleveland with aerial topographic maps 
that meet the most rigid demands of engineering 


accuracy, 


Precision aerial maps by Agro can help you plan 
your citys future with the finest map facts avail 
able to science, at the lowest possible cost to the 


taxpayer. 


Let AERO’s engineers bring thirty years of photogram- 
metric experience to your city planning staff. It will 
help you build a better place to live in. Write Aero 


Service ( orporation, today. 







SERVICE CORPORATION 


236 E COURTLAND ST, PHILA. 20, PA 






Oldest Flying Corporation in the World 











" APS « PLANIMETRIC MAPS « PRECISE AERIAL MOSAICS 


AIRBORNE MAGNETOMETER SURVEYS « RELIEF MODELS *« COLOR PHOTOGRAPHY 
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(Continued from page 84) 


Richard W. Cook, previously acting 
manager of the Atomic Energy Commission 
Office, Oak Ridge Operations, has been 
named manager. In his new capacity, Mr 
Cook will administer contracts for the 
AEC at Oak Ridge, covering operation of 
the large uranium-235 production plants, 
the Oak Ridge National Laboratory, the 
community of Oak Ridge, and other related 
activities carried on within the area. For 
his work in the Manhattan District, Mr 
Cook received the Legion of Merit. 


John E. Kinney has accepted an appoint- 
ment as sanitary engineer on the staff of the 
Ohio River Valley Water Sanitation Com- 
mission. Since 1946, Mr. Kinney has been 
engaged by the consulting firm of Morris 
Knov .s, Inc., of Pittsburgh, Pa., on the 
design and installation of industrial waste- 
treatment plants. He also has had an ap- 
pointment with the New York State De- 
partment of Health. 


Henry G. Suehrstedt, of Sandusky, Ohio, 
has been named right-of-way engineer in the 
Ohio State Highway Department. 





Alexander A. Fischback, Jr. 
appointed district engineer, 
sources Division of the US 
Survey, at Charleston, W. \q. 
J. 1. Perrey, who has accepted : 
with the State of Indiana, tt 


J. L. Newman, lieutenant colonel in the 
Corps of Engineers, has been appointed 
chief of the Construction Branch jn the 
Sacramento, Calif., office of the Corps. Re 
cently, Colonel Newman served as acting 
project eng neer of the Pine Flat Dam on - 
Kings Rive: east of Fresno. 


» Was recently 
Water R.. 








Albert James Bain (M. ‘44) chief price 
adjustment specialist, South Atlantic Divi- 
sion, Army Corps of Engineers, Atlanta, 
Ga., died on September 17, at the age of 68 
Colonel Bain spent his early career in con- 
struction work, and at various times later 
maintained engineering and architectural 
offices in San Francisco and Chicago. A 
veteran of both wars, he served as post 
engineer for the AUS at Fort Benning, Ga., 
in World War II, with the rank of colonel. 
He had been in the South Atlantic Division 
of the U.S. Engineer Office since 1943. 


Geert Blaauw (Assoc. M. '09) of San 
Diego, Calif., died on August 30, at the age 
of 78. A native of Holland, Mr. Blaauw 
was educated there and at Cooper Union in 
New York. He specialized in the planning 
and design of hydroelectric plants, and had 
served as designer and squad leader on pro} 
ects built by the Aluminum Company of 
America, the Alabarma Power Co., the Elec- 
tric Bond & Share Co. and the Trojan 
Engineering Corp. He had also been with 
the late Hugh L. Cooper, New York consul 
tant, and more recently was in the engineer- 
ing employ of the New York City Board of 
Water Supply 


Edwin Cameron Eller (M. '39) engineer of 
East Orange, N.J., died in South Orange on 
August 12, at the age of 50. Mr. Eller had 
been chief engineer of the Passaic Valley 
Water Commission and consulting engineer 
for the Rahway, N.]., Board of Water Com- 
missioners. More recently he was in the 
engineering employ of the Radio Corpora 
tion of America. In World War II he 
served overseas as a colonel on General 
Patton's staff, in charge of the planning of 
field construction and the training of troops 
in that work 


Joseph Benedict Estabrook (M. 36) con- 
sulting engineer of Minneapolis, Minn., died 
on September 9, at the age of 60. A gradu 
ite of Harvard University, Mr. Estabrook 
had been in the consulting engineering field 
in Minneapolis since 1920. He was one of 
the founders of the firm of Burlingame, 
Hitchcock & Estabrook (now Hitchcock & 
Estabrook) with which he was connected 
for a number of years as vice-president. 
Mr. Estabrook served as an officer in the 
Corps of Engineers in World War I, and in 
World War II was sanitary engineer for 
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E. I. du Pont de Nemours & Co., at the 
Hanford Engineer Works, Hanford, Wash. 


Charles Rice Gow (M. '14) president of 
Warren Brothers Co., of Cambridge, Mass., 
died in Brookline, Mass., recently. He was 
76. <A graduate of Tufts College, Mr. Gow 
had been in the Medford, Mass., City Engi- 
neer’s Uffice and Water Department and 
with the Boston Transit Commission. He 
was a former postmaster of Boston, and in 
World War I was in charge of the construc- 
tion of the Boston Army Base. 


Theodore Ferdinand Lange (Assoc. M. 
08) of Springfield, Mass., died suddenly on 
September 8, at the age of 70. A graduate 
of Massachusetts Institute of Technology, 
Mr. Lange had early experience with the 
New York Central—from 1909 to 1916 as 
assistant engineer in charge of the construc- 
tion of Grand Central Terminal Improve- 
ments. Later he was with the Charleston 
Industrial Corp., the U.S. Shipping Board 
Emergency Fleet Corp. For a number of 
years prior to his retirement he was presi- 
dent of the Biscayne Building Corp., in 
Miami, Fla. 


Laurance Bradford Manley (M. '09) re- 
tired engineer of Philadelphia, Pa., died on 
February 11, according to word just re- 
ceived at Society Headquarters. Mr. 
Manley was 78 years old and a graduate of 
Massachusetts Institute of Technology, 
class of 1892. A specialist in subway con- 
struction, he had been with the Boston 
rransit Commission and, for many years, 
was in the Philadelphia Department of 
City Transit. He had also been office engi- 
neer for the Delaware River Joint Com- 
mission, on the construction of the Philadel- 
phia~Camden high speed line. As con- 
struction engineer for Monks & Johnson 
during World War I, Mr. Manley built three 
shipways for the Bethlehem Shipbuilding 
Corp., at Sparrows Point, Md. He had 
written for numerous technical publications, 
and was a member of the Boston Society of 
Civil Engineers, the American Society for 
Testing Materials, and the American Society 
of Municipal Engineers. 


Thomas Charles O’Reilly (Assoc. M. '47) 
of Long Beach, Calif., was killed in an auto- 
mobile accident there on March 11, while on 
duty with the Long Beach Water Depart- 
ment in his Capacity as assistant civil engi- 
neer in charge of heavy construction. He 
was 48. Mr. O’Reilly had been in the Long 
Beach Water Department for the past 25 
years, except for a three-year period in a 
U.S. Naval Construction Battalion in the 
South Pacific from 1943 to 1946. 
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Frederick Hilton Paget (Assoc. M ‘39 
senor hydraulic engineer in the Californiz 
State Division of Water Resources and chief 
of the State Snow Survey, Sacramento 
Calif., was fatally stricken at the whee] of 
his car near Trinity Center, Calif., on Sep 
tember 16, while making an inspection tour 
of the Trinity Na. 
tional Forest. A na- 
tive of Nova Scotia, 
Mr. Paget attended 
Magill University in 
Montreal and gradu- 
ated from the Uni 
versity of California 
as a hydraulic engi- 
neer. He first en 
tered state service 
a junior hydraulic en- 
gineer for the Divi 

Frederick H. Paget sion of Water Re 

sources in 1930 

1933 he left the state for service with the 
U.S. Forest Service, but returned to the Di- 
vision in 1936. During World War I, Mr 
Paget served as a lieutenant in the Canadian 
army. Long active in the work of the Sacra- 
mento Section, he was president at the time 
of his death. He was also an active mem 
ber of the American Geophysical Union and 
the Western Snow Conference 


Edward Newton Todd (M. 24) of Rich- 
mond, Ky., died on September 1, at the age 
of 76. Mr. Todd was assistant superin- 
tendent of construction for the War Depart- 
ment at Galveston, Tex., from 1910 to 1912, 
and civil engineer and superintendent 
construction for the Department at variow 
Army posts in the United States and the 
Philippines from 1912 to 1920. Entering 
highway work, he then became resident 
engineer and principal assistant engine 





for the Oklahoma State Highway Departq, 


ment, and later was resident engineer an 
chief highway engineer for the Kentuck 
Highway Department. In the latter capac 
ity, Mr. Todd reorganized the departmen 
and inaugurated a compiete traffic and 
marking system. 


Clayton Norman Ward (M. ‘26) const" 
ing engineer of Madison, Wis., died reces™ 
at the age of 59. A graduate of the Univer 
sity of Michigan, Mr. Ward taught the 
from 1914 to 1916 and at the University 
Wisconsin from 1916 to 1925. In the lattel 
year he joined the engineering staff of Me 
& Seastone in Madison for work on 
surveys, reports, and designs Later + 
was chief engineer for the successor 5rm 
Mead, Ward & Hunt, and of recent ye 
had a consulting practice in Madison unde 
the firm name of Ward & Strand 
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Unior 


TONCAN IRON CORRUGATED METAL PIPE 
Otieneg theres QDeainage Eydlitved 


Carries Heavy Loads—Strong and flexible . . . carries tremendous 
oads safely. Does not crack or crumble in hauling or in service. Un- 
fected by vibration, impact, severe weather changes, settling earth 
r other hazards. 


1) of R 

at the age 
it superir 
ar Depart 


1U to ivi. 


es and the 


Resists Rust and Corrosion—Toncan is an Alloy Iron... contains 
gineer andl double the amount of copper usually found in copper-bearing iron and 
Kentucky steel, plus molybdenum. Resists the corrosive action of soil, water and 
sewage, 


Stays In Line—is securely riveted ... will not come apart at the joints. 


Goes In Fast—Light weight makes it easy to haul, handle and install 
‘+-in any weather ... with unskilled labor. 


Cuts Costs—assures lowest cost per year of service. Fast installation 
ht thert cuts Construction costs. 100% salvage value means re-use without loss. 
} 


Write today for complete information and engineering data 


REPUBLIC STEEL CORPORATION © GENERAL OFFICES * CLEVELAND 1, OHIO 


OR RUG bo, METAL PIPE © PERFORATED CORRUGATED METAL PIPE 
~ Sy 


C THON: 
a, ~ - 
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Manufacturers of 
Toncan Iron Drainage Products 


BEALL PIPE & TANK CORPORATION 
PORTLAND, ORE 


BERGER METAL CULVERT CO. OF W. E 
WESTMINSTER, VT. 


THE BOARDMAN COMPANY 
OKLAHOMA CITY, OKLA. 


BLUEGRASS PIPE & CULVERT CO. 
LOUISVILLE, KY 


CENTRAL CULVERT CORPORATION 
ALEXANDRIA, LA. 


CHOCTAW, INC. 
MEMPHIS, TENN 


DOMINION METAL & CULVERT CORP. 
ROANOKE, VA. 


EATON METAL PRODUCTS CORP. 
OMAHA, NEB 
HUTCHINSON, KAN 


EATON METAL PROD. CO. of MONTANA 
BILLINGS, MONT 


EMPIRE STATE CULVERT CORP. 
GROTON, N. Y. 


Toncan* Copper Molbdenum Iron is available in: 
© CORRUGATED METAL PIPE-ARCH © CORWEL SUBDRAINAGE PIPE 
PLATE PiPE © SECTIONAL PLATE ARCHES e _ SECTIONAL PLATE PIPE-ARCH ¢ BITUMINOUS CCATED AND PAVED PIPE 


ILLINOIS CULVERT & TANK CORP. 
PEORIA, ILL. 


JENSEN BRIDGE & SUPPLY COMPANY 
SANDUSKY, MICH, 


THE H. ¥. JOHNSTON CULVERT CO. 
MINNEAPOLIS, MINN. 
ABERDEEN, S. DAK 


M & M HIWAY MATERIALS CO. 
COLUMBIA, MO 


REPUBLIC STEEL CORPORATION 
Culvert Division 
CANTON, OHIO 

PHILADELPHIA, PA 


THOMPSON PIPE & STEEL COMPANY 
DENVER, COLO 


TRI-STATE CULVERT & MFG. CO. 
TAMPA, FLA 
DECATUR, GA, 


WISCONSIN CULVERT COMPANY 
MADISON, WIS. 


WYATT METAL & BOILER WORKS 
DALLAS, TEX 
HOUSTON, TEX 
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NEW YORK , 
8 W. 40th ST. 





Men Available 


ENGINEER lun ASC I 24 ingle 
H Bucknell University 15 months’ field engi 
wer for railroad company experience in layout 


work, line and grade, and inspection of construc 
tion of new diesel shop; track layout in field and 
rifice inspector on highway relocation, location 
urveys as chief of party C-532 

Civi, ENGINRER Assoc. M. ASCE 19; mar 
red 15 years’ experience in heavy construction 
lan tunnels, cofferdams and related foundation 
work power plant, industrial buildings, layout 
smd supervision of construction Also experience 
nadministration work. Speaks Spanish Avail 


ible immediately; location optional, C-533 
Civi. ENGINEER M. ASCE B.S., Purdue 

University registered Wisconsin 
ipable of assuming mayor responsibilities on sani 

tary problems and on construction work of all 


engineer 


kind Have supervised work of many engineers 
mi been in charge of large project Available 
m short notice C-534-¢ 

t. ENGINEER jun. ASCE 28 single 
i) in CT ) years’ experience as field and office 


neer, County Highway Department; draft 
foreign including some 


mart computer irveyor 

railroad design and railroad surveying struc 

tural draftsman on power plants including some 
nforced steel checking and railroad track lay 

out Desires field engineeritr position with con- 

tractor lary 34,500 a year Location, optional 

( rr S1-¢ 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service-——are available 
upen request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Civm ENGINeER Jun. ASCE 22 
veteran B.S., CC.N.Y 
laude) lau Beta Pi 
office doing structures or hydraulics. C-536 


CONSTRUCTION ENGINEER; M. ASCE; 44 


years experience in design and construction 


DETROIT 
100 FARNSWORTH AVE. 


naineering eo tities 


PERSONNEL SERVI 


CHICAGO 
84 E. RANDOLPH ST. 











2 single 
February 1949 (cum 
Desires position in field or 


of 


institutional and commercial buildings, housing 


developments, utilities 
8S years in South America 
Willing to go anywhere 
Available immediately 


Cc Sy) 


airports and highways 
Fluent Spanish 
can report single status 











Photogrammetry 


Specialist Wanted 


Eastern University is seeking 
specialist in Photogrammetry who 


has had experience in surveying 











and practical photogrammetry, 


including use of stereoscopic 


| 
| mapping 


search. 


instruments and re- 


Background in geodesy 











highly desirable. 


Box C. E. 185 


Civil Engineering 
33 W. 39 Street 


New York, N. Y 





























Chief Civil Engineer 
WANTED 


An excellent opportunity in 
an established west coast 
engineering firm for an ex- 
ceptionally well qualified 
Graduate Civil Engineer, 
capable of taking charge of 
a Civil Department. Must 
possess comprehensive design 
experience and thorough 
knowledge of grading, drain- 


age, roads, railroads, and 
utility layouts for munici- 
palities. 


In addition, applicant must 
have ability to discuss and 
develop prospective work 
with municipal, county and 
state authorities. 


Submit photo with experi- 
ence record covering above 
requirements in detail. Re- 
plies confidential. 


Box C. E. 186 
Civil Engineering 
33 W. 39 Street, 
New York 18, N. ¥ 
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1949 


Civit ENGINEER Jun. ASCH 
degree 


some experience in structural! a 
precise surveying; presently employed as wri 
and editor of technical reports with head: juarter 

S. Forces in Austria; desires position in | 
rope. Speaks German = some Ita 
Available on short notice 538 


SALES ENGINEER OR REPRESENTATIV: 
ASCE; 26; married; BS.inC.E. agineenr 
and sales experience. Opened and develop: 
Chicago territory for manufacturing compar 
In charge sales, promotion, etc., doubled produ 
tion; know concrete and steel products in 
struction and allied fields; ambitious. har 
hitting salesman; desires greater responsib 
higher earning potential, and future. C539 


Civi. Encrneer; Jun. ASCE: 31: man 
graduate; registered. Two years’ experienc: 
responsible charge of new construction and equi; 
ment installation for chemical! and paint industr 
Prior experience in railroad and highway 
struction, surveys and plans, and estimates [x 
sires office or field position in engineering depar 
rw nt of industrial or public utility compar 

540. 


Crvm ENGINeeR; Jun. ASCE; 30; sing 
graduate Experience in general construct 
and administration; desires position with co 
struction or structural engineering firm pr 
Midwest, West, or Overseas. Available Jar 
1,1950. C-541. 


Positions Available 


Civic ENGINeeR, graduate, with broad expe 
ence, a substantial portion of which has be 
hydraulics. Excellent opportunity with a 
public utility Apply by letter stating educa 
experience, and salary requirements. Locat 
eastern Pennsylvania. Y-2415 


Sates Enorneer, 30-40, civil graduate, » 
some selling experience and experience in concret 
technology, concrete design, and construct 
Some traveling Salary, $4,000-$4,800 a " 
Location, Middle Atlantic States. Headquarter 
New York, N.Y Y-2556 


ASSISTANT DiRecToR OF ENGINEERING { 
mechanical or civil degree, with knowledge of [o 
processes plant maintenance Must hav 
years’ experience. Will coordinate specialized 
sign work on machines and equipment; designa 
types and quality of materials to be used im er 
neering projects; originate and suggest metho 
and method improvement. Keep records of wor 
being performed and jobs to be done drawit 
and specification files. Will contact contract 
suppliers, and engineering firms Must be ab . 
supervise engineers Salary, $7,000-$5,0! 
year. Location, Minnesota Y-2602 


MINING oR Crvit ENGINEER, experienced 
driving tunnels in hard rock in connection * 
mining anthracite coal Four yous = r 
Salary open. Location, Turkey Y-26/ 
35-45, to supervise pre 


Civic, ENGINEER, ; 
fisposa! 


engineers on building work, wast« 
general civil engineering design for chemica! ; 
pany located in the East Write stating ex} 


ence, education, and salary requireme! 
Y-2690 

Municrpat Enorneer, preferably civil sr 
ate, with license, and at least 5 years a 
perience in m unicipal public works ane i engin 
ing to act as consultant to city officials ay 


engineering standards and specification we 
of costs, and development of standard _ - 
ance, determination of equipment neecs, © 
applic ation of approved public works pract 
generally, including surveys and pee 
reports, manuals, etc., of general use anc prac™® 
benefit to local municipal officials — 
$4,200-$5,000 a year. Location, 50u 


university Y-2757. 

ASSISTANT Fre_p ENGINEER with pu ~ 
construction experience, to give line . "in 
check quantities, etc., on water line ~ hingto 
$3,380-$3,900 a year Location, \ 10g 
D.C Y-2848 

: dra 

Crvit ENGINEER with at least 5 year cnn 
experience, including stream surv« ane 
underground waters, etc to superv! fee 


survey, water supply design and 
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Ame 


Amer: 





2 000 a year Head 
~Y y-2854 


32 civil graduate, with 
. wistruction experience, to 
the use of asphaltic prod 
s year Location, New 


ivil engineer, well expert 
crete design, with thorough 
hanics, and well versed in 

and moment distribution 

rground continuous concrete 
<5 000-$6,000 a year. Loca 
ty R-5845 





es. graduate C.E. under 30; 
nce in concrete mixes. Will 

i .] yard supervising concrete 
ding specifications, serve as 
sterial job and construction 
1 year Location, Chicago 











COSTLY ERRORS 











—- Save Time and Money 

















as wr | SGINEER-DKAPTSMAN, grad 
So jhandling problems in plumbing, 
€ t ind structural engineering; 
| { e ability, to direct part of 
k esire considerable practical 
; } tectural firm. Salary, open 
aginee ' R.5973 
deve ' 
comp. ' 
d pr j 
t i 
ors Meetings and Conferences 
m 
eTICT 
and 
+ ieee - ‘ : 
— American Institute of Chemical Engi- 
ate eers. H juarters for the annual na- 
— ting of the American Institute of 
Enzineers will be the William Penn 
) g Pa., December 4-7 
- American Society for Engineering Educa- 
on. A | program is planned for the 
meeting of the Upper New 
d Sect f the American Society for 
' Education—sponsored by the 
th ft Engineering’ of the l[ niversity 
ed ter and the Eastman Kodak Co 
. ~ | | 14 
_ American Society of Mechanical Engi- 
ba eers. | innual meeting of the. Ameri You'll find 
, Society of Mechanical Engineers will 
the Hotel Statler, New York THE DAVID WHITE 
r ber 27 through December 2 
aie UNIVERSAL LEVEL-TRANSIT 
desigt American Society of Refrigerating Engi- 
: meth: eers. Specialized problems of the refriger IS THE MOST PRACTICAL ALL-AROUND 
en try are to be discussed during the CONTRACTOR'S INSTRUMENT YOU'VE EVER HANDLED 
weaned nu onference of the American , , 
be a Society of Refrigerating Engineers, at the ES, you II be time and money ahead if you use a David 
Beach Hotel, Chicago, IIl., ’ White Universal Level Transit in connection with all 
. 7 your survey and checking operations — your building and 
at road construction, It is a low-cost, extremely accurate, amaz- 
: American Petroleum Institute. ‘Ninety ingly rugged instrument. It quickly converts from level to 
' ' Progress” will be the theme of the transit. It's designed to provide maximum strength and pro- 
ie convention of the American tection to all parts — assuring you constant precision over 
titute at the Stevens Hotel long periods of use ; 
House, Chicago, November 7 ‘¢ > ” 
Among its many features are: Full 12” telescope with 25 
power coated optics, a patented ball-bearing race, lock and 
engi American Road Builders’ Association. release lever system, easy perfect alignment adjustments, 
= ference of the American Read guarded horizontal circle, vernier accurate to 5’ vertical 
oe \ssociation is scheduled for arc 3” diameter. Write today for complete information, 
pract : D.C., on November 17 price, etc., and the name of our nearest dealer. 
pre oy “ - 
nn National Air ; . . . We offer complete, prompt, repair service 
i. Pollution Symposium. Four on all makes of instruments — levels, 
sions are planned for the transits, theodolites, etc. 
, \ir Pollution Symposium—spon- D A 7 
nford Research Institute in co V r D Manufacturers of 
‘ th California Institute of Tech WHITE INSTRUMENTS FOR ENGINEERS, 
versity of California, and Uni- | set SURVEYORS AND BUILDERS 
uthern California—at the Hunt- c@e’ 359 West Court St. . Milwaukee 12, Wis. 
, Pasadena, Calif., on Novem 
810) & "Oo. p. & CIVIL ENGINEERING * November 1949 
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Small Homes Council to 
Study Building Techniques 


TO GIVE HOMEOWNERS an opportunity to 
have both variety in house design and 
economy in construction, the Small Homes 
Council of the University of Illinois is under- 
taking a one-year study of planning and 
building techniques. The project will in- 
volve the study and development of a series 
of standard room units that can be arranged 
easily and economically in a number of com- 
plete house plans. Cost-saving construc- 
tion techniques, recently developed and 
tested under the industry-engineered house 
program, will be utilized. 

The investigation is being carried on under 
a research grant given to the university by 
the newly organized Lumber Dealers Re- 
search Council 


+> a 


Low Accident Rate in 
Steel Industry Reported 


STEELWORKERS HAD FEWER accidents on 
the job in 1948 than ever before, according 
to an American Iron and Steel Institute 
study of data published by the National 
Safety Council. With an accident frequency 
rate 4 percent lower than in 1947, steel was 
the fourth safest among 40 major industries, 
the Institute states. The accident frequency 
rate was 5.86 per million man-hours worked, 
a figure 49 percent lower than the average 
for all industries. The Institute points out 
that this record is particularly notable be- 
cause it was set during the year of greatest 
peacetime steel output, by the second largest 
labor force the industry has employed. 


+ 


Productive Fields for Research 
in Sanitary Engineering 


(Continued from page 54) 
Atomic Energy Production,’’ by Ar- 
thur E. Gorman, M. ASCE, Sanitary 
Engineer for the Atomic Energy Com- 
mission. Papers for presentation at 
this session which were received at 
ASCE Headquarters prior to the 
meeting are reviewed below. 

Rolf Eliassen 

Since sanitary engineering is an 
applied science, its principles rest on 
the fundamental sciences of physics, 
chemistry, biology and mathematics, 
to which must be added other ap- 
plied sciences such as medicine, 
mechanics, economics, and engineer- 
ing, Professor Eliassen stated in his 
paper. ‘The function of the sanitary 
engineer, he explained, “‘is to cor- 
relate research findings, and incor- 
porate them into devices to control 
certain human environments for the 
ultimate benefit of public health.”’ 

Some important contributions to 
research in this field have been and 
are being made by federal agencies. 
The most promising laboratory, the 
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author stated, is the Environmental 
Health Center of the Public Health 
Service at Cincinnati, recently au- 
thorized by Congress. Its scientific 
personnel will be administered by a 
sanitary engineer, he said. 

The Public Health Service has 
also stimulated sanitary engineering 
research by grants made through the 
Environmental Health Study Section. 
This Section, initiated in 1946, has 
approved 103 applications, mostly to 
engineering colleges and universities, 
for funds totaling $849,406. Under 
the terms of the Federal Water Pol- 
lution Control Act, the Public Health 
Service has also made allotments 
totaling another $850,000, to all the 
states for the study of industrial 
waste pollution. 

“What is the future of research in 
sanitary engineering?”’ Professor 
Eliassen asked, and then enumerated 
several acute problems which need 
solution. Among these problems is 
the effect of radio-isotopes on water 
supplies, sewerage systems, streams 
and the atmosphere, and tke safe 
disposal of radio-active wastes; 
methods to more rapidly digest sludge 
at sewage treatment plants, thereby 
materially reducing treatment plant 
costs; and methods of improving 
the utilization of air in the activated 
sludge process far above the possible 
| percent of air now utilized in supply- 
ing oxygen to the sludge. 


— o- 


40-Million-Dollar Suspension 
Bridge to Link Delaware, N.J. 


(Continued from page 43) 
Terminal at Pidgeon Point on the 
Delaware side, about one mile north 
of the bridge site. The cement for 
the land piers was unloaded and 
elevated directly into hoppers at 
the mixing plants. The aggregates 
for the river work and the Delaware 
land piers are delivered on barges 
directly to the mixing plants. For 
the New Jersey land piers, the ag- 
gregates were shipped to the mixer 
site by rail. 

All other materials for the river 
work are shipped through the Wil- 
mington Marine Terminal, where 
they are loaded on barges and trans- 
ported to the pier sites. For the 
Delaware land piers, such materials 
were delivered to the site by truck, 
and for the New Jersey land piers, 
by rail. 

Contractors are listed in Table I. 

Engineers for the Delaware State 
Highway Department are Howard, 
Needles, Tammen and Bergendoff, 
of Kansas City and New York, with 


November 1949 © CIVIL ENGINEERING (Vol. p-8!2 








O. H. Ammann, M. ASCE, ang 


Moran, Proctor, Freeman & Muse; 
as consultants. The consulting arch; 
tect is A. Gordon Lorimer Ty 
writer is Project Engineer on the job 
W. W. Mack, formerly Chief By»: 
neer of the Delaware Highway T. 
partment, is serving as director oj 
the project for the state. 


Long Beach Shipyard 
Endangered by Subsidence 


(Continued from page 47) 
elevation of, and connected with the 
platform of, the quaywall structure 
Sufficient raised area will be provided 
around the caisson for the handling of 
ship lines. The future program als 
calls for a wall of varying height 
around each drydock to prevent over 
topping at high tide when the dock js 
flooded. For Drydock No, 1, this 
wall varies in height from 3 ft at the 
outboard end to 5'/, ft at the head. 

The first year’s program for reme-. 
dial construction will cost approxi 
mately $1,500,000. The complete 
program, spread over a_ five-year 
period, will total $4,500,000. Funds 
for the first year have recently been 
made available, and work will start in 
the near future. 

Sewage, fortunately, is handled by 
a pressure system which has not been 
affected by subsidence. Storm mains 
however, in addition to settling, have 
lost their pitch because of differential r 
rates of settlement along their length | 
Eventually it may be necessary to 
reverse the flow in these mains and t 
collect and pump water overboard 
from what was formerly the high end 
of the pipe system. 

Subsidence at Long Beach has pre- 
sented many unusual and difficult 
problems, involving legal as well as 
technical difficulties. Studies to date 
show that the major portion of the 
subsidence is caused by the compac 
tion of the oil zones incident to the 
removal of oil and gas. No proved 
methods of stopping or checking sub- 
sidence exist, but it is believed that 
reduction in the rate of removal of ail 
in conjunction with flooding of the 
oil zones may prove very beneficial. 

Protection adequate to the ship 
yard’s needs for the next lo years™ 
perhaps much longer—can be 
vided at a cost of about $4,500,00 
and work on the first increment will 
start soon. However, the building 
of dikes is not the answer to the sub- 
sidence problem. Only when means 
are found to stop sinkage 
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ground itself can the civil enginees 
the geologist, and the petroleum = , 
neer consider their work complete WIRE. 
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A NEW TOOL...A NEW SERVICE 


gra} 1 Daylight Develo; 
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Give you fast, accurate answers 








WE'LL Bly TO YOUR PROJECT 


MAKE P. S. I. SEISMOGRAPH 
CONSTRUCTION SURVEYS ON 
CONTRACT FOR: 
HIGHWAYS + RAILWAYS 
DAMS+BRIDGES 
AIRPORTS+ TUNNELS 
FOR WATER SUPPLY 
IRRIGATION: MINING 
INDUSTRIAL» EARTH- 
MOVING AND OTHER 
PROJECTS REQUIRING 
SUB-SURFACE DATA 





























TIRE, TELEPHONE OR WRITE: 
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PORTABLE SEISMOGRAPH, INC. « 


on sub-surface conditions for 
construction projects anywhere 


A trained P-S-I crew and their equipment can fly to 
your site or project and make Seismograph Construction 
Surveys in a fraction of the time, with less cost and less 
manpower than that required by other methods. 

Their surveys can determine the depth of bedrock, the 
width, direction, and depth of old river beds, locate gravel 
deposits, and secure other sub-surface data necessary for 
construction and earth-moving projects. 

Information thus obtained is coordinated with geo- 
logic data, and furnished in comprehensive report form 
to project engineers and contractors for locating, design- 
ing, and estimating. 

Supply us with a brief outline of your project and its 
location, and full information regarding our Seismograph 
Construction Survey Service will be sent you. 


WHEREVER A MAN CAN GO 





FROST NATIONAL BANK BLDG. © SAN ANTONIO, TEXAS 
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Just Remember the Buy-Word in New Publications 
Lei, Dias ae Ske ——__ 
. Highway R ch. The firs : 
The Case of the Dejected Dog report of the Road Research hea a 


British Department of yo and Ind 
trial Research includes stud of traf 


flow, headlight glare, and ac: ide nt r 
Rece ‘nt researches on materials 













ods of construction, according to and me 
place increasing emphasis on the use of ; 
chinery and on detailed soil Studies ax , 
integral part of road construction. Ty n 
port sells for 55 cents, upon applic ation to the 
ep of Scientific and In: dustrial Re 
search, 2 Regent Street, London SW 


Gas Transportation. Engineering pr 


lems involved in the design or operatior 
systems for the transportation of gase 


, Benjamin Miller. Inquiries should tx ' 
dressed to the Moore Publishing Co. |; 
. ; : 9 East 38th Street, New York 16, N.Y. Thy 
volume sells for $7.50 
Purchasing Agent: My dog didn’t win even third prize! The Construction, New York City. Py 
judge said his ears are too ragged ... works construction progress made in Ne« 














ous 
fuels and in the flow of gas in pipes : tnt 
treated in a 226-page photo-offset yolyme 
Gas Transportation System Calculation 
\ 
Draftsman: Dog-eared, huh? Hey, that’s what wear and tear : met: ee page Cosine 
do to our tracing paper drawings at the shop! There'd ordinator in a recent report to the mayor 
be no more of that if you would order Arkwright Tracing titled N.¥.C. Construction, 1946-1949. 1 
Cloth. It stands up under time and use. date plans for $1,150,000,000 of constr wi 
tion have been completed and pla: " 
$1,800,000,000 of work are under way 
program includes major improvement 
the field of sewage treatment, garbag: 
Yes, Arkwright has long been the buy-word for per- posal, hospitals and health, public building 
manence in drawings. Unlike tracing paper, it does and bridges, transportation, pier constru 
not crack and tatter with repeated use—nor become tion, housing, civic centers, and park dev 
opague and brittle with time as a file reference record. opment and expansion. Copies of the report 
. . . : may be obtained from the Office of the Cit 
There are six big reasons why Arkwright Tracing Bie Pay 
. : : Construction Coordinator 
Cloth is the better buy for amy drawing that may be 
, - — ’ y 
needed bater. Keep a supply ready— it’s a paying Bagiecesing Date. foun Ou) a 
investment! ing information, compiled by Blanch ; 
Send for generous working samples of Arkwright and Dalton, librarian of the Engineering _— 
_s : eas ; at the University of California, has just 
see how amazingly it passes the critical tests of fine ee oak Se nae 
‘ 1 : , , reprinted by the University of Califor 
draftsmanship. Arkwright is sold by leading drawing Press, Berkeley, Calif. This concise rele 
material dealers everywhere. Arkwright Finishing ence work enables the engineer to find th 
Co., Providence, R. I. key to all previously published research in é 
field by turning directly to the topic 
may be purchased from the university pres 
The Big Six Reasons Why SS ee > +t a copy. 
Arkwright Tracing Cloths Excel ' E : 
2. Brasvecs ve-lnk withest feathering Airport Planning. Recommendatist . 
2. Prints are always sharp and clean CONSTEUCIEER of 22 new —_ = a 
| Francisco Bay area by 1960 and the cons 
3. Tracings never discolor or go brittle | dation, relocation, or replacement of so . 
4. No surface oils, soaps or waxes to dry out | existing facilities to avoid the probdle: 
5. No pinholes or thick threads | overlapping airspace above fields ™ Steel } 
6. Mechanicel processing creates permanent proximity are made in a recent 125-pet l 
transparency. Airport Plan for the San Fran 
Area. The plan was prepared for the » 
Francisco Bay Area Council by t! S 
Area Airport Planning Group assist 
the City Planning Commission, the Dep“ 
ment of City and Regional Planning 0 ™ 
University of California, and the Dep" 
ment of Public Utilities. The Aiport! g 
T R A C | N G C L Oo T H Ss is available at the offices of the Counc, M 
Montgomery Street, San Francisco, * G, 
1 OTR 


AMERICA’S STANDARD FOR OVER 25 YEARS at $1 a copy. 


(Continued on page 9 
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tion. Use of treated fence 
ivocated as an economy 
t Department of Agricul 
tled The Preservative 
Fence Posts, which 

ed by the Division of 
ic Development at 
uthors of the 26-page 

ler, Assoc. M. ASCE, 

of the Southeastern 
Station, U.S Forest 
N.C.—point out that 
ild save much time and 
y replacing the nine mil 
h vear with treated, rot 

| details of treatment 

f the bulletin are avail 


or A he y ille vddre Ssses 


Supplies. Availability of 
ter for irrigation and 
Valley, Humboldt 
mounced in a joint 

I ources of the irea 
Engineer ol Nevada and 
Survey Copies of the 
i by the State Engineer 
10 in a series on the 

of the state, may be 

es of the State Engi 


] 


y. or the Geological Su 


ty Court House, Carson 


] 


nic Surveys. To provide a guide to 


onomic research proj 

by bureaus of busine 
American colleges and um 
ment of Commerce fas 
a and 
1947-1948 
y be purchased from the 
f Documents, Washington 
ny Department of Com 


ul Photography. The status of aerial 


United States is de 

map, recently mad 

Map Information Office 
gical Survey Persons de 
rial photographs for a 

y determine from the status 
tography is available and 
holds the film The 

e fourth edition of a series, 

1 to present a periodic in 
that have been photo 
out to be photographed 
be addressed to the Map 


1 } 


e of the Geological Surv Vv, 


| 


ng- The manufacture of steel 
States from the raw-material 

finished product is graph 

ta recent publication of the 
Steel Corp., entitled S/ 

Prepared primarily for 

age illustrated publica 

terest to others wanting a 

m of the facts In-uiries 
nuld be iddressed to |. Car 

Assistant to Chairman, 
steel Corp., 71 Broadway 

- 


tinued on page G4 
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VIBER 
VIBRATORS 


specified for the 
largest projects 
in the world... 











MODEL E — ELECT={¢ VHERATOR 


THe specification by engineers 
and contractors for Viber Vibra- 





tors and recommendation by 
construction men is mounting 
evidence of their efficient, 
economical service. 
RESEARCH DEVELOPS 
NEW METHODS.... 
A far-reaching program of 
research has made Viber a leader 
in the development and applica- 
tion of modern methods of con- 
crete compaction 
EXCLUSIVE RUBBER TIPS, 
PX-6 EXTERNAL VIBRATOR, 
INTERCHANGEABILITY... 
ELECTRIC, PNEUMATIC, 
GASOLINE and 
PAVING VIBRATORS 





IBER CompPANy « ConcreTe visraTors SINCE 1931 
Dept. 18, 726 South Flower Street, Burbank, California. 
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(Continued from page 93) 


design, 
operation of the 


Dam Construction. Planning, 
construction, and initial 
Watts Bar Project on the River 
ure detailed by the Valley Au 
thorityinitsrecentlyissued Techn:cal Report 
No. 9. The 545-page illustrated report em 
phasizes the importance of the project in the 
rhe app ndixes 


Pennessee 


lennessee 


over-all system operations 


include a complete statistical summary of 
the physical features of the project; reports 
of the engineering and geologic consultants 
ind lists of 


ummiaries of special studies; 


purchases and construction 


Bibliographies of each phase of the 


major equip 
ment 
ilso included The report may 


Othe 


prorect are 
lreasurer's 
for $2 


be purchased from the 
rVA, Knoxville, 


...Meed we Say. more? 


of the enn 






( 


on sulting Pagineer 


American Paulin s stem 
1847 South Flower Street 
Los Angeles, California 


Gentlemen: 


On July 9, 194 
Susquehanna River and abe 
liminary survey was made 
Flood Control Project. 


The Village of Owego had run 
low water line 


weather 
Surveying altimeter checked the levels fun by 


several miles alo the 
In spite of unfavorable 


Owego within a» foot, 


I am conv 
equivalent in preci 


In connection 
pay, able to get re ~~ 
to © nearest 5 ft. I woul 
second Micro altimeter to ~y 


You may be 
of the performance 


The workman 


h Ship on you 
have seen on any instrument x. A spate 


+ Was amazed at the performance of 
that wherever I use it, 


and you may be sure 
it wholeheartedly, 


August 9, 1949 


I made an altimeter 
Creek at Owego, 
in connection with 


inced that your latest 
Sion to the finest theodolite, 


sure that I am 
of your fine instrument, 


Highway Research. Many new relation 
ships between pavement variables are de 
veloped in the 1948 Supplement to Re- 
search Report 4-B of the Highway Re 
search Board, which co: sists of a final report 
on Norman W. McLeod’s work on Airport 
Runway Evaluation in Canada The re 
port includes much information of value to 
highway design, materials, and soils engi- 
neers, as well as material on airport runways 
Discussions by W. K. Boyd and C. R 
Foster, of the Waterways Experiment Sta 
tion, are included, with a closure by Dr 
McLeod. This supplement was originally 
given at the 27th annual meeting of the 
Highway Research Board, and inquiries 
concerning it should be addressed to the 
Board, 2101 Constitution Avenue, Washing- 
ton 25, nC 


FRANKLIN D. COOrTR 
52) Lansdowne Road 
DE WITT. NEW YORK 


Telepron> 
Syracuse 77-8190 


survey of the 
N. ze Thies pre- 
the Owego, N, Tin 


a line of levels 


of the Susquehanna Ri 
model Micro _ 
the Village of 


Micro altimeter is 


bureau office 


telling all of MY associates 
is ae fine as I 


your instrument; 
I will recommend 


Very truly yours, 


Fl) 


Franklin D, Cooper, P, E, 


MCRONS A740 om at 


AMERICAN PAULIN SYSTEM 


1847 SOUTH FLOWER STREET 
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Construction, Safety. | 


performing construction wor — a 
results of incorrect, unsaf, practi a 
stressed in the third revise line _ 
Manual of Accident Prevent n in Con Ti 
tion, published by the Associated * ome 
Contractors of America. The current ~ 


page illustrated edition of the manus! 
which was first published in 1997 a | 
vised under the direction of the AGC ote 
dent Prevention Committee Inquiries 
concerning the publication, which sells f 
$3, should be addressed to the AGC ~ seo 
Building, Washington 4, D.C all 


Welded Steel. Design and constructios 
of welded steel penstocks are discuss 
Engineering Monograph No. 3 recently 
issued by the Bureau of Reclamarin 
Adapted from a paper by P. J. Bie 
chanical engineer for the Bureau, which » 
presented at the 1949 Annual Meeting of + 
ASCE, the study is based on Bur 
Reclamation experience in penstock 
struction during the past 20 years. ( 
may be obtained from either the Denver 
Colo., or Washington offices of the Bur 
at 25 cents each 


University of Illinois Research. A wie 
range of engineering experimentation 
ducted at the University of Illinois durin 
the past year is reported in Engineering 
periment Station bulletins recently received 
at Society Headquarters. These i: 
Bulletin Series No. 380, Fatigue Stren; 
Fillet-Weld, Plug-Weld, and Slot-Weld Jon 
Connecting Steel Structural Member 
Wilbur M. Wilson, M. ASCE, Williar 
Munse, Jun. ASCE, and Walter H. Bruck 
ner, conducted by the Station under 
supervision of the Committee on Fatyy 
Testing (Structural) of the Welding | 
search Council, 60 cents; Series N 
An Investigation of the Backwater Prof 
Steady Flow in Prismatic Channels, by \ 
lace M. Lansford and William D. Mit 
Members ASCE, conducted in cooper 
with the U.S. Geological Survey, 5) 
Series No. 42, First Progress Report 
Laboratory Investigation of Roadbed 
bilization, by Ralph B. Peck, Asso 
ASCE, conducted in cooperation wit 
Association of American Railroads, | 
and Series No. 43, Repor 
Investigation of Railroad Rails, Jow 
and Manganese Steel Casting, by ® 
Cramer and R. S. Jensen, conducte 
operation with the Association of Ame 
Railroads and the American Iron and 
Institute, 15 cents For copies of thes 
lications address the 
ment Station, University of Illinois, 


Ill 


Dr eres 
rrogre 


Engineering 


Hydraulics. Results of hydraulx 
gations recently completed at the ¥ 
det 


the 


ways Experiment Station art 

two publications announced by 
These are Ti 

2.294 which repo 


Corps of Engineers 
Memorandum No 

study of “Conduits and 
Valves, Dam, = 
River, and Technica! 

randum 2.291. describing hy“ 
model 
breakwater 


Howell- 
Narrows Little Ms 
Arkansas,”’ 
No 
investigation of wave act 
location at Uswege Lal 
New York. Both memoranda ma 
chased from the Waterways Exp" 


Station, Vicksburg, Miss., at $1 each 
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r ENGINEERS By F. B 


Hall New York 1949 
8 x 5 in., cloth., $8 
rated presentation of special 
thods of calculus found to be 


and physicists The first 
cerned with ordinary dif- 
swcceeding chapters deal 
ector analysis, introduce 
epts of partial differential 


the theory of a complex 
with answers are included 
H re MATERIALS 3 ed 


H. MacCullough dD 

» York, Toronto, London 
liagrs charts, tables 

s Based on the author's 
published in 1930, this 
ridged and is designed for 
n elementery strength of 
re and strains, mo 
and methods for testing 


ropertic of materials New 
led, with partial or complete 
ymbols and abbreviations 
topics have been added 
the use of strain rosettes 


PMENT OF BUILDING CON 
By F. A. Randall, M 
Illinois Press, Urbana 
lus., tables, 10'/2 X 7 in., 
. detailed history of the 
lation engineering and con 
re buildings in the “Cen 
of Chicago Since all 
described minutely, liberal 
other sources of description 
4 chronological arrangement 


f the Earth-—IX Edited 


and others Dover Publica 
149 712 pp illu diagrs., 
a x 6 in loth. $4.95 
IX of th Physics of the 
actical : e to agronomust 
and geologists as it covers 


n considerable detail 
were contrib 


n the specific topic 


(>) Wrestler, M. ASCE, and E 


M ASC I john Wiley & 
hapman & Hall, London 
liagr harts maps 
oth, $6 Intended for 
this book presents funda 
rhe main topic covered is 
tuation and the causes 
n graph, the unit hydro 
ory of inhitration capacity are 
iven as footnotes, and 

am and chart 
um. M®cCHANICS By R 
ASCI Pitman Publishing 
k and London, 1949 177 pp 
ble l . s in paper 
‘ of original notes for 
this manual presents detailed 


e 20 important tests and anal- 
lerations such as the taking and 
l precede the more specific 
ests conform to the standard 

y recognized bodies such as 
for Testing Materials and 
ition of State Highway Of 


are provided for recording 


sTRI rION Woop 


PLASTICS 


6'/« in., linen, $4.50 In 
en to the essential nature of 


cussed and to the development 
ons from those basic attributes 
id uses of wood, plastics, and 
sed separately as well as in cir 
e they are used in combinations 
erials are treated in the final chap 
bibliographies follow each chapter 


November 


1949 





A 


CONSTRUCTION SEISMOGRAPH 


A low cost, portable refraction seismograph 


for civil engineering and allied industries. 








The Century Construction Seismograph has been developed 
expressly for the civil engineering industry where information 


concerning sub-surface conditions is imperative. 


The Century unit will give a fast, accurate survey to determine 
depth of bed rock below overburden; water table; width, 
depth and direction of old river beds; location and size of 
gravel deposits and other valuable information necessary for 


construction and excavation projects. 


Unit can also be used for measuring vibration and for record- 


ing of natural frequencies of buildings, bridges, dams, etc. 


Complete set of portable equipment consists of: 


Century Seismometers 
Century Cable and Reel 
Century Amplifiers 

Century Oscillograph 
Century Daylight Developer 


Write for Catalog No. 103 


Centiry. GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


149 Broadway, New York 


EXPORT 
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NEW DEVELOPMENTS 


Fire Fighting Trailer 


\ PorTo-PUMPER FIRE fighting trailer 


i been 


! innounced rhe trailer is 
quipped with a demountabl Porto 
Pump, which is a rotary positive displace 
ment typ rubber gear pump, powered by 


i 4 cycle gasoline engine supply hose 


ilumimum extension ladder; 200° of fire 
hose fire ax ind hand extinguisher; 
traight stream nozzlk combination fog 
ind traight stream nozzle—plus_ the 
ulded feature of a 200 gal water tank 





[ ps water from ny ource hy 
wel diten, pond treat rapidly 
eftheiently Other new equipment 
iffered as optional with the trailer include 
the latest type nozzles for foam producing, 


aking this unit ideal for protecting oil 


ind ga torage depot lumbering con 
ert the forestries, mall town ind 
Village resotr industrial plants, food 
torage and produce elevators, airports and 

other tsolated enterprises, et Phi 


unit can be ittached to any vehick 


Extensive traiming is not necessary it 
y to operat It size, only 6 x v 

laminate expensive housing Furthet 

mformation 1 ivailable from Porto-Pump, 


Inc., 227 Iron St., Detroit 7, Mich. 


New Line of Chain Saws 


[THE ADDITION OF SIX new models to the 
Mall chain saw line plus the improvement 
t four other model ha just been an 
iounced One and two-man models of 
timber chain saws are now available with 


gasoline engine, electric and pneumati 


power unit Featured as the big 10 in 
he chain saw field, all models are designed 
for quick and efficient cutting for con 
tractor engineers, railroads 
irborists and many others rhe feature 
f the new line is the hand electric chain 
iw designed for one hand ust Priced 
under $100.00 this saw will operate from 
regular household current and can be used 
with an extension pole for tree trimming 
ind pruning from the ground. Writs 
for additional information and prices for 


ill models Mall Tool Co., 7725 S. 
Chicago Ave., Chicago 19, IIl. 
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EQUIPMENT, [MATERIALS asc Mathods 


OF INTEREST ee a ee ae ie - 


Gravimetric Chlorinizer 


\ LINE OF VOLUMETRIC chlorinizers have 
been supplemented with a gravimetric 
chlorinizer, Model CGS, which establishes 
new standards of accuracy in feeding 
chlorine gas to produce chlorine water 
solutions rhe new unit meters and feeds 
gaseous chlorine by the precise and de 
pendable loss-in-weight principle. While 
particularly suited to very high capacities, 
Model CGS is equally well adapted to 
exact low rate feeding rhe chlorine con 
trol cabinet and chlorine weight scale are 
separate units, inter-connected only by 
No chlorine is present 
Many unique fea 
tures assure safe operation, accurate control, 
ind long life For further information and 
bulletins, addressthe manufacturer. Build 
ers-Providence, Inc., Providence 1, R. I. 


mall air piping 
it the control station 


> 


Diesel Crawlers 


More powerFut, “A” models of the 
International TD-1I8 and TD-14 diesel 
rawler tractors, are announced Both, 
iow in production, have greater work 
ipacities than previous models, and in 
corporate a number of new features de 
igned for increased operator comfort and 
longer trouble-free SeTV ICE life The 
heavy-duty TD-1ISA, second largest in 
International’s line of diesel crawlers, 
has 87 drawbar hp. Net engine hp at the 
flywheel is 107. Belt hp has been raised 
o 101 In the TD-14A, third largest of 
the crawler line, hp has been increased to 
7} at the engine flywheel; 60.5 drawbar, 
ind 72 belt rhis tractor has higher 


‘ 





Model TD-14 


maximum drawbar pull of 16,600 Ib in 
irst gear Both tractors feature spring 
boosters on the steering clutch hand levers 
for greater ease of operation; a closed 
cooling system which prevents loss of 
coolant when the tractor is working on a 
teep grade, and increased efficiency 
lubricating oil filters rhe new-type 
lubricating oil filters have increased 
filtering area and require changing only 
every 240 hr of operation under normal 
conditions, compared to the previous 
100 hr change period. Specification sheets 
ind catalogs are available upon request 
Consumer Relations Dept., International 
Harvester Co., 180 N. Michigan Ave., 
Chicago 1, IIl. 





D BY MANUFACTURER 








Transit Crane 


TO MEET THE NEEDS of contractors rn 
quiring a heavy-duty er €-EXCaVator 
mounted on rubber, Bucyrus-Frie 2 
nounces production of the 22-B trang 
crane. High speed job-to-job mobility 
ind a sturdy working base are assured ; 
the newly designed transit crans whe: 
mounting. The 142 hp mounting is by 
by Sterling for exclusive use with th 
22-B transit crane. Durable frame js 
illoy welded steel constructio, with 
bumper and outrigger brackets weld 


} 





Model 22-B 


integral ['wo double box outriggers pr 
vide additional support on the job. | 
vision truck cab, air brakes, Timke 
Detroit axles, optional hydraulic boost 
steering, and 12-speed transmission 

other features of the wheel mounting 
A new crane type boom, for lifting cran 
clamshell and dragline operation, has bee 
specially designed to combine strengt! 
ind length. Removable inserts may 

used to increase the standard 30° boom t 
an 80’ boom in lifting crane service. For 
traveling, long booms are quickly fold 
with special equipment. A full range 

front end equipment is available. Th 
crane may be converted in the field for 
shovel, dragline, dragshovel, clamshell 

crane operation. Bucyrus-Erie Co., South 


Milwaukee, Wis. 


+ 


Structural Calculator 


A CALCULATOR FOR use im esignily 
structural steel, known as the structur 
calculator, is composed to save 
time with problems of str 
[he calculator is ideal for engme 
irchitects and students who wish to 4 
il! the information on stress 
their fingertips. It measures 5 ~ 
ind is easily slipped in a bri 
teld use in checking stresses of b 


’ ‘ 


columns. It is finished with a protect’ 
coating which prevents soiling. A” ! 
struction manual with illustrat Xal 
ples is furnished with each calculator pw 


chased. Caleulator Design Service, Inc 
101 Park Ave., New York 17, N. ¥ 
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Equipment, Materials & 
Methods (Continued) 


Motor Grade 


4s been produced to ful 
. rugged, medium-duty 

















t possible price consist i 
Galion quality and ' K 
Che motor grader can be f 1 
er a gasoline or diesel iii 
pat 1600 rpm Another 
ture is offered in a choice * } 
year four-wheel tandem : i 
Eight overlapping te 
reverse speeds are said . | 
performance under all 
All operations of | 
‘ 
\ 
Y 
\ i | 
| 
H 
| 
Model 303 
r, and leaning front 
pletely hydraulic Adjust- 
ntly and accurately made 
ouch on the control levers 
table 360° horizontally for 
ind 90° vertically for 
g Standard equipment in 
tarter For complet« 
The Galion Iron Works 
& Mfg. Galion, Ohio. 
+ | 
Pneumatic Concrete Placers 
ee ee Simplex Air Release Valves automatically vent air from 
ider way a orthington, ; : , : . ; : 
g ct g suspended during the war years the high points in pipe lines where it accumulates. This 
imn iediately following. The insures maximum carrying capacity at all times. 
gt ‘ Ransome pneumatic con 
igned to place concrete in Simpiex Air Inlet Valves admit air in large quantities 
isolated bridge piers, should a line break occur and permit the expulsion of 
essibility makes the : : , . . : 
er oa. A Ta gg air when lines are being filled. Thus thin walled pipes | 
hods impractical or too 
: The 14 cu ft machine re are protected from collapse. is 
+00 cu ft of air for 100° shots at 
perhr. For full information Check these advantageous features: 
_— illetin R-105C. Worthington ® Non-corrodibie, non-collapsible floats cannot be distorted 
., Sout ‘ump & Machinery Corp., Harrison, N.J. by any pressure effect. 
@ Sturdy construction permits rough handling. 
-+ 
@ Easy bearings result in sensitivity of movement and almost 
. frictionless action of valves. 
Paving Breaker 
@ Properly designed valve seats loast liable to stick shut or 
ro THE Cleco Division is the leak water. | 
ng breaker rhis tool incor ® Few parts. and simple construction permit easy iniernal 
i-Cleco rock drill typ inspection 


give full ontrol of both 


stroke, assuring hard, For full information, write to the Simplex Valve & Meter 


Co., Dept. 11,6724 Upland Street, Philadelphia 42, Pa. 
» the piston. For further 


isk for Bulletin No. RC-949 


Inc eco Div., Reed Roller Bit Co., P. O. E AND METER COMPANY 


x2 Houston 1, Tex. 


fast action, minimum re 
ig’’ qualities and low ai 
Che reversible grooved pis 
m the power and return 
ig operator fatigue ind 
rod breakage An air 
ck head assures uniform 








FRING IVIL ENGINEERING * November 1949 v7 | | 


























ITS PRESSURE-CREOSOTED PILES! 





--KOPPERS BRANDS 





Equipment, Materia! 
Methods (Continued) 


Berm Shaper 


RUTS, WASHOUTS 


AND 





J 








rorection: 


ne of its 
yrance 


our P 
ror L— ° 
into every "ass 
brand is aes 





TYPICAL BRAND 


- oprpers Pressure-Creosoted Timber Piles—foundation or ma- 
rine—provide economical, long-lasting foundations. To these 
advantages, add the Koppers Brand. The Koppers Brand is placed 


10 feet from the butt of each pile; it plainly tells you and your in- 
You 


spector what vou are getting in preservative and retention. 
can now buy these sate and dependable branded piles. 


Prompt Deliveries 


Large stocks of Koppers Pressure-Creosoted Piles, in all needed 
carried by Koppers. 22 


SIZCS, 


ar From its 


strategically-located 
Wood- Treating Plants, Koppers can make prompt shipment to any 
section of the United States. 


ae 


KOPPERS PRESSURE-TREATED WOOD 
A 
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berms and edge of Paveme: - ~ 

always been a universal and ; subi on 
maintenance problem The ; .- 
attachment has been designed to a 

worn and dangerous Spots ar b = - 

berm flush with the surface of +) a 

in one operation. The attachment 
sists of a defle< tor plate, a dictr Nuting nd 


strike-off blade and connect 


is attached to and works I 
with the 
circle 


motor grader 


The concentration of 


mo 





! t 
\ DE 7 : 

ao 
¥ 


GRADER j ; 
| ‘ 


Fills and Reshapes in One Operation 


rial in the corner of the deflector i 
to assure a complete filling and reforming 
of the berm against the edge of th 


ment 





T 
pay 


The angle of the strike-off blad 
lof 
defle 


plate to which it is attached, ts adju 
to suit 


ind the hinged section of the 
Beit Vo 
varying materials Wis 
conditions he berm shaper } 
for use with the Galion No 
nance grider. For complete informat 
write The Galion Iron Works & Mfg. C 
Galion, Ohio. 


und ope rating 
lesigt 


+ 


Hi-Way Widener 


PRODUCTION IS WELL under way 


newly designed Hi-way Widenmg 
chines. On the jot, the Buckeye M 
616 hi-way widener cuts side dite! 
grade in one pass without disturbing 
base. A clean ditch is left ready for' 
paving material Powered by GM 
hp diesel engine in conjunction wit! 
fluid coupling the hi-way widener aig 
to a mile a day of side ditch depenamg 
soil conditions rhe operator 
comfortable swivel seat with a 


(Continued on page 99 
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Equipment, Materials & WHEREVER 


. Your future projects will benefit 
Methods (Continued) 


by specifying Commercial Tunnel 


+ wheel, highway edge EARTH MUST BE Supports available in se 


and shapes for any job. 
Heavy-duty digging 


easy to install with ordinary !abor. 
to 18 in. deep with cut 


~ ~ ' 30", 36", 42° and 48° SUPPORTED Write for our booklet ‘‘Commer 


cial Tunnel Liners’ Free 


: yor deposits spoil on 
re machine as desired 
nerations are completed 
ce er can move from job to 
= » to 20 mph. Ask for 
24 Gar Wood Industries, Inc., 


a rindlay Div., Findlay, Ohio. 


Skipper Mixer 


SIVE FEATURES make the 

< pper mixer tops in its field; 

tationary charging gate, 

loading the hopper while 

' in the drum, non-clog 

ted above the center line of 

a a ree from the spatter of mixing 
’ ter system chain drum 
ge chute and towing Easy 





The COMMERCIAL SHEARING & STAMPING CO."™"Z313""" 
WA a” | --  B. 
Ay fy, ee RS ; 4 


DRILLED-IN CAISSONS 





Rex Model 32 


uped controls add to the 
mixer. Skip lever acts as 
eforming ker arm to get the batch into the 
he p Concrete cannot build up in 
4 bla kiy roat Bulletin #49-16 lists 
deflect ind illustrations. Chain 
instal seit Co., 1600 W. Bruce St., Milwaukee 4, 


+ 





Mig. C Trenching Machine 


ro Fit the new, present 
contractors, utilities and 
1 small, compact model of 
Cleveland Baby Digger” 
ne has been placed on the 
is the Baby Digger 
is especially adapted for 


M : ter sewer house services, for 





power cable and conduits, 
building footings and for 
iy and farm drainage and 
MM : uief advantages of the ‘‘92” 

ympact modern size—allow 


an ob ee ee |  ‘DRILLED-IN CAISSON CORPORATION 


trom job to job on its own = daa emits te eden: Ge 





t-bed electric-braked trailer 


ipacities. Other features } ‘ ’ *\. * SPENCER, WHITE & PRENTIS, NEW YORK 
' * WESTERN FOUNDATION CO., NEW YORK 





linued on page 100) 
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Equipment, Materials s 
Methods (Continued) 


are: absolutely clog-proof er track 
tracks 


operator-controlled power-shift com, 7 
0 Cvor 
giving instant control of t! , 


poil bank 
patented “Presto Points” for i 


quick and 

DERPINNING easy hectare of rooter | th gary 
crumbing shoe giving perfect gr ud 

STEEL PILES clean trench bottom, and which —. 
E CONSTRUCTION swung up and away to permit digrin 
S H ORIN G | right up to foundations, walls and A 
N CAIS S O NS Write for Bulletin S-53. The Cleveland 


Trencher Co., 20100 St. Clair Ave., C 
land 17, Ohio. ss 


+ 


Circulator Pum 
Send for catalogs P 
DESIGNED PRIMARILY for modern force 


descriptive of the circulation and radiant heating systems 
this circulator pump is proving to be idea 
latest foundation for many other applications. The non 
clogging feature makes it desirable for re 
types and methods circulation and transfer applications 
dairies, food processing and chemical 
plants, breweries, mines, etc. Also used as 





SPENCER, WHITE & PRENTIS, INC. nateohe Tanaetiied 
10 EAST 40th ST. NEW YORK 16,.N. ¥. | 2 coolant pump for evaporative coolen 


machine tools and production processes 
602 HAMMOND BLDG., DETROIT 76, MICH. For operating totally submerged or ip 
damp and wet locations, the circulator car 
be furnished with an Enpo submersibk 
motor. Other features include capacity —_ 


se GU N ITE” ENLARGES AND of more than 40 gpm at 10 ft head; higt 
efficiency and power factor; armored | 
motor; accessibility without removing \ 
| M p fe OV E S R E S E RVO | . plumbing. Available in all standard volt BL 


ages and frequencies. Free literature 


available on request. Piqua Machine 
| Mfg. Co., Piqua, Ohio. WA 




















In 1947 we “GUNITED” the West End 





Reservoir at Hagerstown, Maryland. .: CON 
The pictures clearly show important Drafters iW, 
stages in our work to give it greater IMPROVED AND REDESIGNED models Refer 
capacity and to stop excessive leak- the well-known Bruning drafters hav 
eas , recently been announced These models 
— After existing cracks in the con- introduce the exclusive Bruning “Equ = 
crete floor were sealed, “GUNITE” poise’ mechanism, a device that counter wa 
i was applied to waterproof and re- acts the effect of gravity, W hen the ome 
P : man is working on a tilted drawing boat 
) inforce the stone aay and to add Drafters combine all the functions of 1 SEND | 
30 inches to the height of the walls. square, straightedge, triangles, protra a 
tors, and scales into a single precision ma Americ 
chine. The drafter cannot drift down th 33 We 
Many instances of repair, remodeling board. Neither is there any tendency nom 
and new construction with “GUNITE”’ kick back. The drafter glides ito an) ewog: 
: nie » aiebie wa 
are described and pictured in Bulle- ag b serene — - ——_ 
tin B2400. A request on your quickly and accurately to any part of hi P 
letterhead will bring your free copy drawing. Among the many new — ; 
by return mail. area redesigned bese wy cl mp, " - a 7 
on both arms, increased spact veen 
| double thumb screws and the Equipo 7] ° 
mechanism. A 20-page, highly illustrate 


| booklet has just been published describme | 
MANUFACTURERS | all models of the drafter, as w' ll as ¢ m —_ 
OF THE taining detailed drawings of 38 st = 
% | and special scales available for use wt © 
GUN ITE CONTRACTORS CEMENT GUN drafter. Requests should b« ude for Address 
Charles Bruning 0 


~ 
GENERAL OF FICES ~ALLENTOWN, PENNA.USA Bulletin A-1055 1. Oy 
Inc., 4754 Montrose Ave., Chicag” 4!, ™ — 
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an te 
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SVSte¢ 
be ide 
rhe nor 
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e coolers 
processes 
zed or ip 
ulator car 
ibmersibk 
> Capacity 
ead higt 

armore 
removing 
idard volt 
literature 


Machine & 
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cage 41,0 
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CONTRACTORS 
for 


DIAMOND ROCK 
CORE BORINGS 


DRY SAMPLE 
SOIL BORINGS 


FOUNDATION TESTING 


PRESSURE GROUTING 


e 
WRITE FOR ESTIMATES 


SPRAGUE & HENWOOD... 


Dept. CE 
















SCRANTON, PA. 


Pitt burgh * NewYork + 





\OW AVATLABLE 


SLOSSARY: 
WATER AND SEWAGE 
CONTROL ENGINEERING 


| Wealth of Engineering Terms 276 
ages with 4,200 Definitions and Cross 
Refe rences 


Price $2.00 


discount to members for first copy) 
A limited number of cloth bound copies avail- 


able at only $1.00 extra per copy. 
SEND AT ONCE USING THE COUPON BELOW! 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


: “GLOSSARY: Water and 
*woge Control Engineering,” as indicated. 


Pleose forward 


copies paper covered at $2.00 
one copy only “ 2 = 1.600 
(To Members) 

copies cloth bound at $3.00 
one copy only “ e - 2.00 


(To Members) 
Payment is enclosed herewith 





‘Nome ee 
Grade Membership. ........ 

Address “eee eee eneeeneeeeeneaneenenenee 

ay ee ee ewe wee weweeeeeeeneneneeneee 
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Equipment, Materials & 
Methods (Continued) 


Tilt Deck Trailer 


A NEW TILT DECK trailer has just been 
announced. It carries four 8.25" x 
15”—14 ply tires and has a capacity of 7 
tons rhe road clearance is 16 in rhe 
deck is 16’ X 8’ and 34 in Air or 


vacuum brakes are 


high 
optional. An inter 





7-Ton Trailer 


esting feature is the double acting hy 


draulic ram which cushions the deck 
when being raised or lowered. A 5-ton 
trailer is also available, equipped with 


Rogers Broth- 


7.50” X 15”"—-10 ply tires 
ers Corp., Albion, Pa. 


+ 


Overshot Loader 


rhe Austin oversbot loader can be at 
tached to any late model crawler type trac 
tor The 
bucket with one lever which permits him to 


tractor operator operates the 


stop it in any position, inst antly It com 





Operation is 100% Mechanical 


bines a straight-in-line mucking with larger 
Horizontal mounting of the 


irm permits the operator to 


capacity 
main bucket 
doze his load with full power of the tractor 
Chain drives lead from the power take-off 
to one of two hubs upon which a steel web 
a vafri ible 


wraps and unwraps—creating 


speed operation which exerts maximum 
power at the loading phase and gradually 
increasing bucket speeds until the load is 
dumped. Operation is 100°) mechanical 
rhree sizes are 
manufacturer's literature, for | cu yd 
rated capacity bucket 2 ind 4 cu yd. It 


has proved its efficiency in all sorts of stock 


offered, according to the 


piling, sand, gravel, and quarrying, large 
scale snow removal and handling coal 
John Austin, Inc., Longmont, Colo. 


What About 
THE WAY THEY 
ARE INSTALLED 


About 98 percent of a well water system is 
an underground construction project. Just 
how good the materials used are, or how poor 
the well was built, cannot be adequately 
checked by anyone in your organization. It is 
@ question of depending on the reputation, 
integrity and skill of the builder. 


First, Layne uses well building methods 
obtained from nearly three quarters of a 
century of world-wide experience. And sec- 
ond, everything used: casing, shutter screen, 
shafting, bearings, impellers, motors and con- 
trols are of the very finest quality. And fur- 
thermore, Layne well water systems are built 
to produce greater volumes of water than 
can be obtained from the conventional type 
of installation. 


Layne's "know how" omits guess work and 
patch ups in construction errors by the less 
experienced. After the installation has been 
accepted, you have the long established and 
responsible Layne organization on which you 
can depend for repairs, parts or service when 
and if ever needed. For further information, 
catalogs, etc., address, LAYNE & BOWLER, 
INC., General Offices, MEMPHIS 8, TENN. 


Tayne 








ASSOCIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart Ark . Layne-Atiant ce Norfolh Va . 
I Central Co » T * I t 
N waka Ind . La I sist Lak 
< I * siana W Mor I * 
I New rk ¢ New York * Lay st 
‘ r Ww * Layne-OFr ( ‘ t hio 
* i Ir tt Wa nT I n 
i H tor Tex * Lay ‘ ( ' as 
‘ M . I Minn Mir 
Minn . Interna ,al Water ‘ r I iv? 
Pa * Intern mal Wa ipply Ltd La 1 Ont 
Can * Layne-Hispano Americana, 5. A Mex! I F 
General Filter Company Ames low 
, 
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TRACING CLOTH 


for 


HARD PENCILS 





@!imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transporency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dul! drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures ore made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


eee i 


: IMPERIAL 
PENCIL 

TRACING 
CLOTH 


~ eel 


SOLD BY LEADING STATIONERY AND 
i DRAWING MATERIAL DEALERS EVERYWHERE. 


0 ee ee oe ee ee es we eo! 





Literature Available 


WELDING An 8-page book- 
let offers descriptive information on weld 
Electrode holders, protec 
shields, welding and . other 
t included with charts and dia 
Lincoln Electric Co., Cleveland 


SUPPLIES 


ing supplies 
tive cable 
equipmel! 
gram 


1, Ohio 


GROUTING MetTHops—A 4-page booklet 


Presscrete 


gives detailed information on 

ind pressure grouting methods. This 
machine can be used for structural re 
pair oil stabilization, groundwater con 
trol, foundation piles, pile encasing, rail 
road work, and mine safety work. Pic 
tures and illustrations are included. The 


Presscrete Co., Inc., 243 Graybar Bldg., 
New York City, N. Y. 


WATER PRE-TREATMENT--A new 8 
page, 2-color leaflet entitled ‘‘Dorr Equip 
ment and Methods for Modern Water 
Pre-Treatment has been released. It 
contains brief descriptions and photo 


graphs of all Dorr equipment available 


for water pre-treatment in the municipal 


and industrial fields. Also included are 
flow diagrams and a convenient table of 
basic design data for plant units treat 
ing various types of water. The Dorr 


Co., 570 Lexington Ave., New York 22, 
4 A 


EQUIPMENT—-A 
hammers, 


PILING 120-page cata 


log on pik pile extractors, and 
pile driving rigs has just been 
More 140 


various hammers and extractors in 


( omple te 


prepared than illustrations 
show 
use handling concrete, steel, and wooden 
piles 
building foundations, highways, railroads, 
ind many other projects all over 
Complete specifications, di 
mensions, part lists, operating and main- 
tenance instructions are included Mc- 


Kiernan-Terry Corp., Dept. C, 15 Park 
Row, New York 7, N.Y. 


in the construction of bridges, dams, 


piers, 
the worid 


Hypro Dritt Jin—A bulletin on 
Joy Hydro Drill Jibs’’ has been released 
Che hydro drill jib is a mounting to carry 
standard rock drills on either regular drill 
feeds or on long chain feeds Illustrated 
und described in the bulletin are hydro 


new 


drill jibs mounted on trucks or on tunnel 
application de 
bulletin, in addition to that 
cut-and-fill work, is a 
arrangement to 


jumbos. An interesting 
scribed in the 
of tunneling and 


labor ind tine 
irl hole for highway mud-jacking or 


ub-sealing. Joy Mfg. Co., Henry W. 
Oliver Bldg., Pittsburgh 22, Pa. 


saving 


Re lTHERMOMETER—A bulletin 
on the traveling-oven recording thermom- 
rhe bulletin 
with 
s of conveyor ovens to record 


ORDING 
eter has just been published 
describes the use of the instrument 
various typ 
finishing, lacquering, japanning, drying and 
baking Illustrated with 
photographs and reproductions of typical 
the bulletin, No. 
ilso contains complete specifications 


The Bristol Co.,' Waterbury 


temperatures 


chart records, new 
rs42, 
ind 
91, Conn. 


prices 













FIRST MAJOR 
IMPROVEMENTS 
In 


Compare the Brunson to any 
instrument you know. Brunson 
clone offers you al! these ad- 
vancements . . . the first major 
surveying instrument improve 
ments during the past 50 years 


®@ Ball-Bearing Spindle Base 
Bol!l-Bearing Telescope Axis 
Permanently Lubricated 
Sealed Dustproof Bearings 
®@ Tangent Adjustment Wob 
ble Pin 

Flush-Filled Scale Graduo- 


tions 


Precision surveying imstruments 


Transits, Levels, Rods, Tripods 


LASTING 


distributed by 
CHARLES BRUNING COMPANY, INC 
4754-60 Montrose Ave. ¢ Chicago 4), ill. 


AU foswusiiiia © Hl 


ORGANIZED 
1910 






MacArthur jo 


CONCRETE PILE CORP. 


hirty 
18 EAST 48th STREET 
NEW YORK 17, NW. Y. 
CINCINNATI ® BOSTON 
NEW ORLEANS 
This v 


CAST-IN-PLACE wr 
PRECAST 
COMPOSITE 7 
STEEL 
PIPE 
TIMBER 


PILES 


Also: SOIL AND ROCK BORING, jig 


Nome 


Addres 
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| Literature Available 
Do you know that | (Continued) 


every year thousands | 
are made CONCRETE PirE—A _ 12-page, 2-color | 
of plants | booklet on the use of concrete pipe ‘“Then 
SAFER | & Now,” covering a span of 107 years, has ( 
been produced. Reproduction of early | 
MORE COMFORTABLE | | 


MORE EFFICIENT 











booklets, invoices, price lists, tests, adver- 
tisements and testimonials, highlight the | AND tik 


OPEN STEEL MESH FLOORING Concrete Pipe Co., Columbus, Ohio. 


| 
| 
historical résumé. The text closes with | 
three testimonial letters written in 1866 . 
GRATINGS and 1869 by city officials, engineers and | | | 
water works superintendents. Universal i 
rn / 





Cavitation & Prtrtinc—‘‘Prevention | 

| and Reduction of Cavitation and Pitting 

in Hydraulic Turbines”’ is the subject of a | 

12-page bulletin. Applicable basic formu- 

las = elaborated upon and the relative FOR 40 YEARS 
merits of avoiding cavitation or minimizing 

its effects are presented. Pitting is DIFFICULT FOUNDATIONS 
| differentiated fsom erosion and corrosion HERCULES STEEL PILES 
The mechanisms of cavitation and pitting UNDERPINNING 


| are explained in light of recent evidence. 
| Copies of the bulletin, 02B7226, are NO JOB TOO LARGE bar 
.. . NONE TOO SMALL 








available upon request. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 


Wacon Drits—-A 12-page book is FREE CONSULTATION 


devoted to three sizes of wagon drills, 
eight, medium weight, and heavy | 

light weight, m weight, 
weight. One interesting feature is a | SEND FOR CATALOG 


series of line drawings which show how 


RVING SUBWAY GRATING CO 


ESTABLISHED 1902 | drilling costs are reduced with these 


highly mobile wagon mountings. These | 55 E. 44th Street 
illustrations indicate initial equipment 
, een Se eee New York 17, N. Y. | 


‘ AN ’ NEW 






































Western Division: Feet of Perk Ave | Savings as well as savings in operating 
oneal i costs. The book is well illustrated with 
photographs of various field applications 
Joy Mfg. Co., Henry W. Oliver Bidg., 
| Pittsburgh 22, Pa. 
HYDROLOGY HANDBOOK | CuTTING CONCRETE Costs—‘‘Seven 
| New Ways to Mix and Place Concrete at Tl D F G AT F S 
Lower Cost,”’ is the title of a new 8 
dust off the Presses as page Dumpcrete folder which shows an :. 
action picture of each job, a view of the 
SOCIETY MANUAL NO 28 | plant, and a listing of equipment that 
° | goes to make up the plant. Also included 
192 pages is a brief description of the job and the | 
name and address of contractor. Your 
luthoritative reference in a growing copy of this folder, L-107 will be mailed i 
field | by sending your request to Dumpcrete 
hhirty-three specialists have collaborated to pre- Div., Maxon Construction Co., Inc., 131 j | 
sent vp to date coverage on N, Ludlow St., Dayton 2, Ohio. ' i 
Precipitation ScREEN CLotH—A bulletin titled ‘Rob | 
Infiltration ins Woven Wire Screen Cloth,”’ No. 113-A, 
Run-Off has just been issued. Of its 16 pages, _ 
Evaporation and Transpiration many are devoted to tables enabling the 
Ground Water Storage reader to determine at a glance the sizes of Fig. B-61. Type M-M j 
This valuable text and reference is now avoail- openings available for a given diameter of ! 
able. Use this handy order blank wire. Also included are recommenda 
a ne. ea tions regarding the best wire diameter to Type M-M (Rectangular) 
AMERICAN SOCIETY OF CIVIL ENGINEERS select for a specific type of service pro . : 
£3 West 39th Street, New York 18, N. Y. essing s ind, stone, coal, coke and other Tide Gates ore available 
Please Forward granular materials Robins Conveyors > : “7 . 
itn eeiih déiiad hemi dentteed Gate ait Div., Hewitt-Robins Inc., 270 Passaic in 37 sizes from 8 x 8 
; Ave., Passaic, N.J. ” ” . 
iiceen 4.90 ecsh ye to 96" x 96°. Bulletin 
Sanp & CEMENT Hose— Describing the - j 
ceth (non members) 4.00 construction by cut-away illustrations and No. 71 describes them | 
(members) 2.50 text, a new catalog section on Goodrich’s 
Payment is enclosed herewith sand and cement hose is now availabk fully. 
‘ upon request. Three lines are included, 
Nome sand discharge and placement hose, cement 
Address Dhiniiin tintin handling hose and grout hose, and speci BROWN & BROWN, INC. 
‘ P fications and data given in tables for LIMA OHIO U.S.A 
way each. The B. F. Goodrich Co., Akron, PP ee ’ 
_—_ Ohio. 
- inti ' 
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Professional Services 


listed alphabetically by states 











PALMER & BAKER, INC 


Mobile, Alebeme 


JOHN S. COTTON 


jams and their f Ja 


value 


28 Brookside Drive San Anselmo, Calif 


DAMES & MOORE 
Vecha nvesti gat 


ra ” 


q 


Regional Offices in 


Los Angeles « Sen Francisco © Portland 
« Seattle © New York 


KAISER ENGINEERS, INC 
1924 Broadway, Oakland 12, Calif 
x aks 3-460 
1206 Maple Avenue 
Los Angeles, Calif 


3 


KUSS & KRING 


Theodore M. Kuss Charles U. Kring 
> “ , . ng 
dart ¥ be A ‘. 


251 Kearny Street Sen Francisco 8 


©. J. Porter & Company 


Airports—Highways—Dams 
Foundation — Stabilization — Pavements 
516 9th St 
Sacramento, Cal 
50 Church St 415 Frelinghuysen Ave 
New York City Newark, N. J 


KIDDER & THOMA 


Joseph C. Thoma 
A , 


Washington 11, D. C 


ALVORD BURDICK & HOWSON 


Charles B. Burdick 
Lowis R. Howson Donald H. Maxwell 


W ater A . veraa My 
A nore 


20 North Wacker Drive, Chicago 6, II! 


CONSOER, TOWNSEND 
& ASSOCIATES 


351 East Ohio Street, Chicago 11, Ill 








DeLEUW, CATHER & COMPANY 
Transportation, Public Transit and 
Traffic Problems 

ndustria! Plants race eperat 
Keliroed soweys, Power Fiant 


Cpr wey Tun Mur pe 


Works 
150 N. Wacker Drive, 79 McAllister St. 


Chicago 6 San Francisco 2 


GREELEY AND HANSEN 


220 So. State Street, Chicago 4, Ill 


HARZA ENGINEERING COMPANY 


s Eno 
~ o 


L. F. Harze 

E. Montford Fucik Calvin V. Davis 

anse ssi n i , Management 

sms f incet r rtardor tructures. 
has 


400 W. Madison St., Chicago 6, Ill. 


JENKINS, MERCHANT & NANKIVIL 


Water Systems Municipal Improvement 
werag 
f wd sl Plar 
atic Survey Recreational Fe 
Airport nvestigations and Reports 


805 East Miller Street 
Springfield, IIlinois 


SOIL TESTING SERVICES, INC 


730 Madison Street 
Evanston, Ill, 


STANLEY ENGINEERING 
COMPANY 


Rat dies 
’ sie 
satior Waterworks 


Hershey Building, Muscatine, lowa 


SAXE, WILLIAR & ROBERTSON 
tant 


neat 


Work Dorr ev pments 


2 
130 W. Hamilton St., Baltimore 1, Md. 


WHITMAN REQUARDT 
AND ASSOCIATES 


™<* A ine 


1304 St. Paul Street, Baltimore 2, Md 


CRANDALL DRY DOCK 
ENGINEERS, INC 


, 


ard 


238 Main St., Cambridge 42, Mass. 





CHAS. F. DINGMAN 


Engineer 
Consultant on Construction Cost 
Valuation of Physical Assets 
stimates of Const. of 
Pr ted Construction or Expension 
Established 1925 


Palmer, Mass. 


DRUMMEY-DUFFILL, INC. 


Bridges and Structure 


80 Boylston St.. Boston 16, Mass. 


FAY, SPOFFORD & THORNDIKE 
Engineers 

Charles M. Spofford Ralph W. Horne 

John Ayer Frank L. Lincoln 

Bion A. Bowman William L. Hyland 

Carroll A. Farwell Howard J. Williams 

Bridaes and Industria! Plants 

Water Supply and Sewerage Works 
Port and Terminal Works, Airports 


New York Boston 
METCALF & EDDY 
Er gineers 
gations Reports Desiaqn 


ision of Construction 
and Operation 
Valuation 


Boston 16, Mass, 


iperyv 
Management Laboratory 
Statler Building 


BENJAMIN S. SHEINWALD 


Architecture onsultents 
on 
Enaineerina Projects 
yupervision——Reports 


85 South Street, Boston 11, Mass. 


THE FRANCIS 
ENGINEERING COMPANY 
Consulting Engineers 
Water Works, Water lreatment, Sewer 
Treatment, Flood Control 


4g vag 
and Drainage, Concrete and Stee! Struc 
tures, Light and Power. Investigations 


Reports —Design — Supervision 
Eddy Building, Saginaw, Michigan 
Cutler Building, Rockford, Illinois 

Johnson Building, Escanaba, Michigan 


HITCHCOCK & ESTABROOK, INC 
Lester D. Lee, Associate 
slting Engineers since 1920 
»werage, Pavina, Power Plants 
rts, Buildings, Reports & Appraisals 
521 Sexton Building 
Minneapolis 15, Minn. 


> = 


EUSTIS ENGINEERING COMPANY 


FOUNDATION and SOIL 
MECHANICS INVESTIGATIONS 
rings —Laboratory Tests 
Analysis —Desiqns Reports 
922 Grove St. Vicksburg, Miss. 
2646 Gov. Nicholls St., New Orleans, La. 


BLACK & VEATCH 
nsult E 


ng Cngineers 


Water Supply Purifications & Distribution 
> 


ahting and Power Jeneration 


Transmission and Distribution, Sewerage 
and Sewage Disposal, Valuations, Special 
nvestigations and Reports 
4706 Broadway Kansas City 2, Mo. 





BURNS & Mc 
ENGINEERING tee 
Consulting Engineers 50th Year 
Waterworks, Light and P Sewerage 
Reports, bestow. Avpretsale Rete 


Investigetions 


Box 7088 Country Club P 
Kansas City, Mo, — ° 
CLINTON L. BOGERT 
Consulting Engineers 
Clinton L. Bogert fvan L 


J. M. M. Greig Robert A. 
Donald M. Ditmars Arthur P. 
Water and Sewege Works 
Refuse Disposal Industrial Wastes 
rainage Flood Control 


| 
624 Madison Avenue, New 
Nw it 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Sewerage —Sewaege Treatment 
Water Supply —Purification 
Refuse Disposs!—Analyses 
Valuations—Reports—Designs 
110 William St., 2082 Kings Highway 
New York 7, N.Y. Fairfield, Conn, 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and 3acteriologist 
Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


CHRISTIANI & NIELSEN 
ENGINEERS 


Harbor Works Bridges Foundations In- 
dustria! Buildings Power Plants Dams 
Tunnels Highways Railroads 
350 Fifth Ave., New York 1, N.Y. 
Buenos Aires Rio de Janeiro Lima Mon 
tevideo Caracas Mexico Paris 
London The Hegue Stockholm Ole 
Copenhagen Cape Town Bangkok 

















FRANKLIN D. COOPER 
Consulting Engineer 


Foundations —Desi an —investigation 


321 Lansdowne Road Dewitt, N.Y. 


FRANK L. EHASZ 
Consulting Engineer 
structures Bridges Airports Parkways 
Desian, Supervision of Construction 


nvestigations, Reports 


82 Beaver Street New York 5, N.Y. . 





HARDESTY & HANOVER 
Consulting Engineers 
Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han 
over Skew Bascule, Grade Elimination’, 
Foundations Other tructures Super: 

vision, Appraisals, and Reports 
101 Park Avenue, New York 17, N.Y. 


HOWARD, NEEDLES TAMMEN & 
BERGENDOFF 
Consulting Eng 
Bridges and Struct 


Foundations, Mighwe 
Administrative Ser 


921 Walnut Street 55 Liberty Steet 
Kansas City 6, Mo. New York 5, N.Y. 
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